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ORWELL 


LIGHT NES 


ALL CL ASS ES 


MANUFACTU 24 


SIMS & JÉFFERIES, Lo. 


Catalogues and Prices on application. 


9, GRACECHURCH 
STREET, 


IPSWICH; 


WORKS, 


LONDON. 


PIONEERS OF THE ASBESTOS TRADE. 


+, The ONLY COMPANY 
GA x, in the World owning 

i292} and working rking Asbestos 
Mines in both ITALY 
and CANADA. 


3647 


FINE ASBESTOS PAPER, for Dynamos, &c. 


ASBESTOS TUBES & CEMENT, for Electric Light Leads. Of the best possible description. 
ASBESTOS FIRE-PROOF PAINT, for protecting wood- 


work, troughs for leads, &c. 
ASBESTOS MILLBOARD STRIPS, for ditto. 
FINE ASBESTOS THREAD, for covering wires. 
ASBESTOS COVERED WIRES. 


PATENT SALAMANDER LUBRICANT, for Dynamos, &c. 
PACKING, NON-CONDUCTING COVERING for Boilers, &c. 


D, 


‘ous, BILLI TER ST, 


HOUSE, 
LONDON, 
(Late 161, Queen 


All Goods are made at our 
Works, near London, and are 


LIMITED. 


Specify “ SALAMANDER” Brand. 


Depots: NEWCASTLE-ON-TYNE, Quay Side: 
MANCHESTER, 3, Deansgate; LIVERPOOL, 
47 and 49, South John Street; GLASGOW, 60, 
West Howard Street ; CARDIFF, Mount Stuart 
Square; BRISTOL, Provident Buildinga, Ci e 
Street; ST. PETERSBURG, Gostinoe Dvor. 


FREDERICK SMITH @ CO. 


CALEDONIA WORKS, HALIFAX. 
Contractors to Der Wlajesty’s Government & Railway Companies 


BEST REFINED TELEPHONE WIRE. 


PATENT GALVANISED TELEGRAPH WIRE. 


100 lb. COILS, HIGH CONDUCTIVITY. 


SPECIALITY :—TELEGRAPH WIRE, TO ALL SPECIFICATIONS. | 


COPPER WIRE, hard drawn, high conductivity—long lengths. COPPER WIRE and TAPE for 
Lightning Conductors, &c. COPPER WIRE, all sizes for covering. STRAND WIRE ” ous 
GALVANISED HARD STEEL STRAND for Mechanical Telephones. 


F. WIGGINS & SONS, LONDON, M | A. 1 


Wm. M. FOXCROFT | 


Manufacturers of Mica Goods for Philosophical and AM purposes. 
(Successor to the late W. Fozcroft; also F. Lucas), 


Telegraph and Telephone Case Manufacturer, 


36, PEROIVAL STREET AND 9, SMITH STREET, 
CLERKENWELL, LONDON, E. C, 


(Offces-PEROIVAL STREET). 


222, NEW AND CHEAP PATENT LAW. 
ij PATENT OFFICE. 
GARDNER, 


|| 166, FLEET STREET, 
(ll SUCCESSOR TO 

I’ Messrs. Ropertson, Brooman & Co. 


Pamphlet of Costs Gratis. 


4 || Thirty-five Years” special practice with 
| Inventions. 


Lock and Block, Single Needle, Bell, Sounder, Perforator, © 
Photometer, Telephone Cases, Battery Boxes, &c., &c. 5 


| ' Provisional Protection (9 months él i 
= £4 48, Full Patent (4 years 
£16 16s. s184 


ELLIOTT BROTHERS, 
101 & 102, ST. MARTIN’S LANE, LONDON, W.C. | 


(ESTABLISHED 1800). 


ELECTRICAL ENGINEERS AND MANUFACTURERS OF ALL KINDS OF © 
ELECTRICAL TESTING AND TELEGRAPH INSTRUMENTS. 


SUBMARINE MINING APPARATUS, &c. CONTRACTORS TO H.M. GOVERNMENT. 


Sole Agents in England for Sir William Thomson's Standard Electric Instruments. 


a) Award Paris Exhibition 4889. Only “Grand Prix” to any English Electrical Exhibit. 


Telegraph “OHM,” LON DON. ‘Telephone No. 3852. 
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THE FOREIGN & COLONIAL 


4 GREAT WINCHESTER STREE'L, LONDON. 


E.P.S. Accums LATORS 


Supplied Direct in ITALY, PORTUGAL, HOLLAND, SWITZERLAND, CAPE OF GOOD HOPE, oe 
INDIA, CEYLON, &c.,and through Licensees in RUSSIA, SWEDEN, NORWAY, DENMARE, | 
AUSTRIA, HUNGARY, GERMANY, and the AUSTRALASIAN COLONIES. 


NOTICE. 


This Company owns the Letters Patent, granted | 
in the above Countries to Faure, Sellon, Volckmar 
mf 1 and others for the construction of SECONDARY | 
AE = BATTERIES or ELECTRICAL ACCUMU- | 
LATORS. 

Under these patents | other points) is 
covered the employment of spongy metallic lead, or 
panies of salts or oxides of lead in any way applied to or § 
packed in interstices of or between lead plates,and § 
the use of perforated, interstical, corrugated, | 
roughened and indented plates of whatever shape. 


LIGHTING CELL. 


ELECTRIC LIGHTING OF TOWNS AND ELECTRIC TRACTION ON TRAMWAYS 


OUTSIDE THE UNITED KINGDOM. 


Write for Price Lists of Storage Batteries, Dynamo-Electric Machinery and Accessories. 


TRACTION CELL. 


66, VICTORIA STREET, LONDON, S.W. 


Large Stock in London for immediate delivery. 


LIMITED, 
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HALIFAX, 4 


à. os 


ENGLAND 


OF REMOVAL 


To New and more 
Extensive Works, 
where we have in- 
creased facilities for 
D the manufacture of 
See our well-known 
ÿ Motors & Dynamos. 
Au Enlarged and 
Revised Illustrated 
CATALOGUE will 


CUTTRISS & CO., Élo ET Works, Leeds. 


ARTHUR B. GILL & Co. 
Glectric Zight and General Gruginecrs, 
4, BOMBAY STREET, BERMONDSEY, LONDON, S.E. 


Sole Makers of GILL’S PATENT MAIN SWITCHES, which are practically 
everlasting. No sparking on the actual contact pieces. These switches improve 
with using. Makers of the “GILL” DYNAMO AND MOTOR, which are un- 
equalled for cheapness and efficiency. 
REQUISITES. LIBERAL TRADE TERMS, 


Telegraphic Address: “ TORQUE.” 2949 


O AR O NS. 


H. & F. CHAMBERLAIN, 


Manufacturers of Pure Carbon Points, Tubes, Filters, 
Cells and Battery Plates of every description. 


Works: BARNSLEY. 


Telegraphic Address:—“CARBON BARNSLEY.” 3398 


ELECTRIC WIRES. || 


Insulated Wire and Cables 
of every description for 
Electrical Instruments, 
Dynamo Machines, Electric 
Bella, Telephones, Electric 
Lighting, &c., &. 


UNITED ELECTRIC Co, |: 


14a, Clerkenwell Green. London, E.C. iso 


À 


STANWOPE Co 


MANUFACTURERS OF 


SUARANTEED ? FREE. 


q 


ll 


and for. export. 


THOMAS BARRACLOUGH & CO. Ltd, 


Makers of all the most Improved Machinery for Electric Wire and 


Strand Covering, Lapping, Taping, Braiding, &c., 
ALSO FOR 


STRANDING AND MAKING (>.AX OF EVERY SIZE AND DESCRIPTION. 
Globe Works, Rochdale Road, Manchester. 1960 


? 


ELECTRIC TELEPHONES, &c: 


SUPPLIERS OF ALL ELECTRICAL 


Guaranteed free trom Infrincemente, Reli- 
able and Cheapest on the Market. Prices 
fre m 148. each, + ubject to large Trade discount. 

Our PATENT PENDULUM Indicators are 
Adjustable, Simple, exceedingly Cheap, ard 
give great satisfaction. Stampings to any 
pattern atlow prices forcash. Wrice Li-ts free, 
und special terms to Merchants and Shippers. 


BAUGHAN & CO, 


Manufacturing Clectricians, 
CHARLBURY. 3322 


| CASE WO BKS, 
5, PHŒNIX PLACE, 
COLDBATH FIELDS, LONDON, WC, 


MANUFACTURERS OF 


| 


7 MA CHINE 


LE 
PSE" WORK 


BY MACHINERY 
FOR | 


TELEGRAPH, TELEPHONE, AUTOMATIC 
And Electrical Instrument Makers. 


MAKERS OF 2968 
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APP ELECTRICAL INSTRUMENT MAKER LONDON. 


RESISTANCE COILS. 


IRON RESISTANCES, SPECIAL 
PATTERN. 


EXPERIMENTAL APPARATUS. 
MODELS FOR PATENTS. 


INDUCTION COILS. 
TRANSFORMERS. 
GALVANOMETERS. 
TEST INSTRUMENTS OF 
EVERY DESCRIPTION. 


DYNAMOS. ELECTRIC LAMPS. 
MOTORS. LABORATORIES FITTED. 
«STORAGE CELLS. SURVEYING & ASTRONOMICAL 
SWITCHBOARDS. INSTRUMENTS. 
ELECTRIC LIGHT NAUTICAL INSTRUMENTS, 
INSTALLATIONS. MATHEMATICAL INSTRUMENTS. 
Actuated by STEAM, WATER, HOT AIR, PETROLEUM OIk, &co. 


FOR ELECTRIC LIGHT INSTALLATIONS, INDUSTRIAL, DOMESTIC AND STABLE MACHINERY: WATER RAISING, &c., &c. 


| | BAILEY’S PATENT HAAG’S PATENT 
“BAILEY-FRIEDRICH” SAFETY STEAM MOTORS. HOT-AIR ENGINE. HIGH-SPEED STEAM ENGINE. 
No Boiler No Danger! No For Driving Fans, and other 


Inexplosible Steady-Running, and Portable. Consumes 2 quarts of water per H.P, per day only. skilled attendance yequired | light machinery. 


HAAGS’ PATENT HAAQ’S PATENT BAILEY’S PATENT « BAILEY’S PATENT BAILEY’S PATENT 
WATER MOTOR. HIGH-PRESSURE WATER MOTOR. =“ THIRLMERE” WATER WOTOR. HYDRAULIC ORGAN BLOWER WATER MOTOR PUMPING ENGINE 
May be driven by Town’s For use in Mines, and places Much used for Telephones, D . OR WATER ENGINE. For Lifting a portion of the Ne qu 
_ Pressure or other available where high water pressures mos, and small installations e the Mostly used for driving the which drives the Engine to a 
water supply. are available. Electric Light. Feeders of Pipe Organs. higher elevation. 


JUST PUBLISHED.—“ BAILEY’S MOTORS,” an Illustrated Catalogue of the various Motors tiie’ by W.H B.& Co. Post Free, is. 


W. H. BAILEY & Co. Ltd., "#76" Manchester. 


HENLEY'S TELEGRAPH WORKS 


COMPANY, LIMITED. 
Offices:—27, Martin’s Lane, Cannon Street, London E.C. 


TKLEPHONE No. 1,734, WORKS :—-NORTH WOOLWICH., 


Manufacturers of 


SUBMARINE CABLES, 
Patent Metallic Braiding, 
TELEPHONE CABLES. 


DYNAMO WIRE 
| Silk Covered Wire, 


FLEXIBLE CORDS, 
AND 


ELECTRIC LIGHT CABLES. 
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BEs WIRE 


OVERHEAD TELEPHONE TELEGRAPH LINES, 


PHOSPHOR 
CASTINGS, 
Phosphor Bronze 

for Springs, Ropes, Screws, 
Rods, Sheets, &c., Bearings, Bushes, 
and other wearing parts 
of Machinery 


Wire of Great Tensile Strength 
and High Conductivity for Telephone 


PHOSPHOR BRONZE C0, 


LIMITED, 


87, Sumner Street, Southwark, London, S.E,. 


BEWARE OF SPURIOUS IMITATIONS, FALSE REPRESENTATIONS, AND INFRINGEMENTS OF OUR PATENT vs sf 


COPY OF LETTER JUST RECEIVED AT NEW CROSS. 
A LEADING AND WELL-KNOWN ELECTRICIAN WRITES: 


“faving used your ENAMEL considerably for various purposes, I find that it, has GOOD INSULATING 
PROPERTIES FOR ELECTRICAL WORK, being much better than the usual Insulating Compounds in use, 
which do not give such an appearance or finish as your ENAMEL.” 


SOLD EVERYWHERE, in Tins; or Post Free, 7d , 1s. 6d., and 3s. ; for BATHS, 9d., 1s. 9d., and 8s. 6d. from Works, LONDON, ” | 


REJECT WORTHLESS IMITATIONSS. 


INSU LATOR. 


A HIGHER EFFICIENCY TRANSFORMER 


ANY CLOSED-CIRGUIT TRANSFORMER IN THE MARKET 


No Heat. Perfect Insulation. PRICES include Terminals. Base, &¢. 
| Fireproof Cases Extra. 


SWINBURNE & Co." =" 

300 | 12| 30 0 0 

ALTERNATING and | eae el ee 
CONTINUOUS URRENT WATT- 100 | 4/1218 0| 50 | 20| #00 

IRON TESTED FOR THE TRADE. 


BROOM HALL WORKS, TEDDINGTON, ENGLAND. = 


Patent Silicium 
Bronze and Silicium Copper 
id Telegraph Lines & other 
Electrical purposes. 
| % Of the British and Colonial Patents, . | 
Sy Vs 
| 
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Uf 
to all the principal D 
CONTRACYORS 


at home and abroad 
ILLUSTRATED LISTS FREE 


Brazenose St. 
MANCHESTER. 


INDEX TO ADVERTISEMENTS. 


The names of Advertisers, whose announcements are ordered for a series, are entered under any one Heading in this Index free of charge 
but if repeated under other headings, Gd. per week is charged for each additional entry. 


Accamalators. pace | Electrical Engineers, PAGE PAGE 
Drake & (torham … ee Swinburne & Co. 8 | Maoufacturing Electricians.—Cont. 
Foreign & Colonial E.P. S 5 Telegraph Mfg. Co. ose Sup. 2 Price, Talbot & Co. GF A 
J. Stiff & Sons (Koxes only) .… 12 Western Electric Company Sup. 20 ‘Telegraph Mfg Co. no: fa 8 

Are Lamps. Westinghouse Electric Co. ese | H. Tho. ie 
J.H. Holmes & Co. ... Sup. 11 Woodhouse & Rawson United ... 11 Comnañy Sup. 6 
Johnson & Phillips ose … 1 | Electric Light. = Wondhouse & Rawson United … 11 

] eee eee eee S . 8 erns in ec c amp 0 eee 
India-Rubber,G. P.&Tel. Wrs.Co. Sup. 1 Mica.—F. Wiggins & Sons... 3 

Asbeatas.—Bell’s Asbestos Co 16. 17 Johnson & Phillips .. - … 1 | Motors.—Cuttriss & Co. se 6 

United Asbestos Co. ee Laurence, Paris & Scott . oe Gülcher Electric — & P. Co. 13 


Thomson-Houston ... M. Immisch 
Auctioneers and Valuers (Mechanical). | Electric Light Carbons. 
Wheatley Kirk, Price & Goulty Sup. 11 


Patent Agents.—H. Gardner 
Brush Electrical Engineering Co. 10 | Poles. 


Batteries. H. & F. Chamberlain 6 Johnson & Pbilli ' 1 
eee Pf (Wood and Iron). 
Johnson & Philip & Tel. Wks. Co. .(G. Binswanger. ) Sup. Joseph Aird (Wrought Iron and Steel), 2 
hnso see eee . nson 
Telegraph Mfg. eee Sup. 2 Lacombe & Co. Sup. 2 P es. 
Battery Jars.—J. & Son ... 13 Woodhouse & Rawson United ... 11 9 
Price, Sons & Cu., cee Electric Light Fittings. Genl. Elec. Co., Ld.(@. 10 
J. Stiff & Sons 12 rman & Smith ... 9 W. Wood & Co... 
ar Electrical, Accessories Co... … 5 | Porous Cells.—J. Stiff & hone 
- Elec. Co., Ld. @. ome. Son 10 
Belting.— Webb & Son Rashleigh Phipps & Dawson ... 19 
— Babcock B. Verity & Sons ... eee G. Richards & Co. ... 
Walsall Electrical Co... Sup. 6 | patway Signals. 
Berly’s Electrical Directory Sup. 14 Enamel,—Aspinall & Co. 8 Saxb 10 
Electrical Pocket Book ... Sup. 14 | Endolithic Ivory. Scaffol _w. Ebelin 
Gas and Petroleum Engines Sup. 14 Endolithic Ivory Co. ove ve ing 
Journal Inst. Elec. Engineers Sup. 14 nue for Electric Light. Schools and Classes. 
Cabinet Work.—Eclipse Works ... 6 W. H. Bailey & Co. es ect School of Telegraphy ..  ... 
Browett, Lindley & Co. Screws.—Davis & Timmins … .., 18 
Castings.—Phosphor Bronze Co. ... 8 Ratio Switches. 
Chemicals. Marshall. Sons & C Appleton, Sup. 18 
John Musgrave & Sons ... Sup. 2 


Dynamos.—Bolling & Genl. Bec. Co, Ld.(G. Binswanger.) Sup. 10 


Priestman’s Oil Engine ... 


Gülcher El Licht & P. Co. 12 : Walsall Electrical Co. …. Sap. 6 
11 Woodhouse & Rawson United ... 11 

M. lmmisch... Ruston, Proctor & Co. …  ... 4 | Telegraph Engineers. 
Johnson & Phillips ... Stockport Gas Engine ohnson & Philli vee we 
Paris & Scott -: 19 Willans & Robinson Telegraph Mfg. Co. … Sup. 2 
ppermaun  ... «. Sup. 12 | Fibre.— David Moseley & Sons Sup. 7 | Telephones.—Baughan & Co. ae: 0 
& Co. Sup. 9 7 onsol. Tel. Const. & M. Co. Sup. 8 
J. & W. Roper eee eee Phenix Fire Office Stanhope Co see 6 
| ee & Davies ... eee “a Fee! Economisers. Universal Telephone Co. . Sup. 19 
Ebo ir tatter & Co. si vee 16 E. Green & Son  … i ae Tools.—Chas. Churchill & Co. Sup. 19 
Harburg India Rubber Comb C+. Sup.11 Glass Manafacturers. Tub: s.—Joseph Aird ... 


D. Moseley & Sons... … Sup. Geul, Etec. 10 Turbines.—F. Nell ... … My 


North British … 13 | Incandescence Lamps. 
Electrical Engineers and Contractors, |  SuabeamLamp Co... Sup. | Valeanite (see Ebonite), 
eee fie U Te Bedford eee eee 
India Rubber, G. P.& Tel. Wks.Cn. 20 | Wire (covered). 
Blakey Oo, Lid. Sup. D. Moseley & Sons Fowler-Waring Cables Co. - 14 
Ly Bolton & Co. ** 19 | Insulators, &c.—Bourne & Son .… 13 ‘W. T. Glover & Co. 2 
Callender’s Bitumen Tel. &c. c.Co. 11 Price, Sons & Co. 15 W. T. à 8 Works Co. 7 
Charlesworth, Hall & Co.. Sup. 19 Stiff & Sons ... À Wire Co. 
Crompton & Co. De as Sup. 20 Telegraph Mfg. Co. eee Sup. 2 Phill B eee 19 
à Drake & Gorham ... ,. 2 | Labricants. ps Bros. eee eee tee 


Electrical Eng. Corporation W. H. Willcox & Co. W. Rickard … vee 


oolden 0. ios up “re 

India-ruLber & Telegraph Works Co. United … 11 
Johnson & Phillips cee ace Elliott Bros. sia oy Davis & Tim 4 18 
Laing, Wharton & Down... Sup. 4 Fowler, Lancaster & Co. Sup. 11& 12 R ik rs & Co us: ate 18 
Laurence, Paris & Scott ... Sup. 19 J.T. Gent & Co. ... eee one F. Smith & Co. oes ss 8 
Rashleigh Phipps & Dawson ... 10 Hartmann & Braun … 16 ware, 

C. A. Parsons & Co. oe Sup. 9 . King, Mendham & Co. ... | Barracloug Oo one «6 
Poole & White tte coe Sup. 16 Laurence, Paris & Scott ... co ote Casings.—S. Elliott ... 

Reid Bros. ... exe coe 11 Mix & Genest oe sé és Genl. Elec. Co., Ld.(G. Binswanger.) Sup. 10 
Ernest Scott & Co... W. Moseley ... eee J. F. & G. Harris … 
Ronald A. Scott... 5 Nalder Bros. 9 Vigers Bros. 
Sharp & Kent séà Rom J. Orme & Co. cee see Woodhouse & Rawson United on : 


BOOK ADVERTISEMENTS APPEAR ON rade 14 OF SUPPLEMENT. 
Miscetuanrous ADVERTISEMENTS relating to Situations, Articles for Sale and Wanted, &c., 4¢., appear on Sup. 11 (meddle 0j paper.) 


CROMPTON CO. LIMITED 


| 
7 | (C3 for all ordinary 
6 and Special purposes. 
CI ECTDIC IAW APPARATUS AR 
| SUP. 20. 
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ELECTRIC LIGHT FITTINGS. | 
Edinburgh Exhibition—stan No. 87. Monk: 0, NEWMAN MEWS 


INTERLOCKING THE LOCK AND BLOCK. 


The Board of Trade uns 4 ain = ain urged the neceasity of combining the “ Lock” and “ Block” systems by a connection between the Tele 

ments aan Locking Levers, to eff ect ter-d ependent y 2" Th his great improvement, together with Supplementary Automatic Train AR has been lustre. 
accomplished and brought into ee Dot y use on several lines by Messrs, SAXBY & FARMER, under protection of various Patents granted o yn Bey to them, 

Particulars, Plans, and Estimates, apply to 


SAXBY & FARMER, Railway Signal Contractors Canterbury Road, KILBURN, LONDON, N. W. 


Manufacturers of Railway Signals, Cabins, Interlocking Levers, Block Instruments, and Signal Work of every description, Blectrtcat and Mechantect, 


DAVEY, PAXMAN & Co., Engineers, COLCHESTER, 


Devote special attention to 
STEAM — AND BOILERS REQUIRED FOR ELECTRIC LIGHT INSTALLATIONS, 


=| © 
LITE Telegraph Address :— 
mS be 
@ 
£3 
SA 
Se 
Engine. 12 to 100 H.P. n 
— axed Compraed ee ata PARIS EXHIBITION, 1889. 
D. P.& Co.’s Enginesarethe 2345802840 __ Boller ES D. P. & Co. have been awarded 
cheapest, most durable and 58083 see Catalogues, Price Lists, and full par- SHtEe SHEE wo Gold Medals and One Siver Medal 
most reliable in the market. BSSnSee53 ticulars Post Freeonapplicationto §8mSSS5SS for their Steam Engines : nd Boilers, 
DAVEY, PAXMAN & CO. Engineers, COLCHESTER. 


Lonpon OrFice: 139, QUEEN VICTORIA ST 


ET, E.C. 2066 


#4 MORDEY=VICTORIA } 


CURRENT SYSTEM, 
CENTRAL STATIONS. 


fo 


TOTAL CAPACITY 
MORE THAN 


THE BRUSH ELECTRICAL ENGINEERING Co, LTD, 112 BELVEDERE ROAD, LAMBETH, LONDON. SE. 


Telephone No. 3975. Telegrams: “ LONDON. 


RASHLEIGH PHIPPS DAWSON, 


SHOW Rooms: 53, BERNERS STREET, LONDON, W. 


“The Best and most Artistic Show of Fittings in London. 


HEBUTMIO LIGHT ENGINEERS AND CONTRACTORS. 


: COMPLETE INSTALLATIONS, OR WIRING ONLY, CARRIED OUT PROMPTLY. ALL WORK GUARANTEED. TRADE SUPPLIED. 


NEW PATENT CEILING ROSE, 
Approved by all the Fire Offices and Supply Companies, ls. 1d. net. ‘The most Perfect Ceiling Rose in the market.” 


WORES: 'WELLS MEWS, W. 


La 
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_ THE ACME ELECTRIC WORKS, 


(ARTHUR C. COCKBURN, M.I.E.E., Manager.). 
Supply Department and Head Office: PRINCES 8T., HANOVER SQUARE, w. 
Factory: FERDINAND STREET, CHALK FARM ROAD, N. We 


SOLE AGENTS FOR 


OYCE’S DYNAMO 


FOR LONDON AND 54 MILES ROUND. 
MAKERS OF MAIN SWITCHBOARDS. 
_ Sole Manufacturers of Rooper’s Patent Lampholder for High - 
Candle-Power Lamps. 
MAKERS OF AYRTON & PERRY'S SPRING AMMETERS AND VOLTMETERS. 
LE ——— ——>__ =~ | Cockburn’s Patent Switches and Cut-Outs and Electric Light and Telegraph 
Apparatus of all kinds. 2987 


INDIA RUBBER, GUTTA PERCHA TELEGRAPH 


COMPANY, LIMITED. 


, Offices: 106, CANNON STREET, LONDON, EC. 


DYNAMO MACHINES, 
INSULATED ELECTRIC LIGHT WIRES AND CABLES, 


Lamp Fittings, Switches and Testing Apparatus, Volt and Ampere Meters. 
| CONTRACTORS FOR THE SUPPLY AND FITTING UP OF 


ELECTRIC LIGHT APPARATUS 


EVERY DESCRIPTION. 


FOR STATIONS, SHIPS, HOUSES, OR FACTORIES. 


ESTIMATES ON APPLICATION. 


ANCHOR WORKS, PLAYHOUSE YARD, GOLDEN LANE, LONDON E.C. 


Manufacturers of 


[COVERED WIRES & CABLES 


OF ALL DESCRIPTIONS 


FOR ELECTRICAL INSTRUMENTS, ELECTRIC LIGHTING, 


AN D TELEPHONE WORK, SC. 


‘ 
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R 
MANUFACTURERS OF 
| 
| 
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| 


DYNAMO WIRES 
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LACOMBE & CO.—WORKS. LEVALLOTS PERRET, NEAR PARIS. 


British Representative. —HOLLAND DELL, 7, LiiTLE UEEN Dre WESTMINSTER, 


Telegraphic Address: “ LACOMBE, LO 


TELEGRAPH, 4 ATTERIES AND ALL 
TELEPHONE, SUPPLIES. 


Lapped, 
Braided, 


Tur TELEGRAPH MFG. CO. Lo. 


HELSBY, NEAR WARRINGTON; AND 11, QUEEN VICTORIA ST., LONDON, E.C. 


HE “GLOBE” 
COMPOUND ENGINE. 


DURABLE. THE TABOR INDICATOR 

USED FOR AEL PURPOSES HE ONLY INSTRUMENT THAT GIVES 
ALL SIZES 10 TO 350 auc iow AT BOTH HIGH 


| | IN £ ALL OVERTHE As RL HERE 
WRITE FOR CIRCULAR DESIRE 


JOHN MUSGRAVE SONS L° JOHN MUSGRAVE SONS Lo 


GLOBE IRON WORKS 


BOLTON, ENGLAND. BOLTON, ENGLAND. 


| 
| 
| 
| — 
| ‘ 
| tH 
| 
| ae | | | 1: 
| 
| | 
| | 7, . 
| 
re ee ce 
| 


hae 13, 1890.] THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


ANDREWS PREECE, LIMITED, 


Glectrical Gugineers and 


MANUFACTURERS OF THE 


“PREECE” DYNAMO, 


ARC LAMPS, SWITCHES,  &c. 
ESTIMATES AND SPECIFICATIONS PREPARED FREE OF CHARGE ON APPLICATION. 


BOROUGH MILLS, MANCHESTER ROAD, BRADFORD. 
THE SCHOOL OF SUBMARINE TELEGRAPHY 


AND 


ELECTRICAL ENGINEERING 


ESTABLISHED 1868. 


12 PRINCES STREET, HANOVER SOUARE, LONDON, W. 


Manager:—-Wm. LANT CARPENTER, B.A., B.Sc. F.C.S. 
Secretary :—-LEON DRUGMAN, AS.T.E. 
Senior Instructor:—CHAS. CAPITO, M.IM.E. M.S.T.E. and E. 
pus Establishment is now the largest and the most fully equipped School of its kind. It possesses, among recent additions, several 
Dynamo Machines and Electric Motors, a 6-horse Boiler and Steam Engine, a Gas Engine, 42 E.P.S. Accumulator Cells, 

Lathes, &c., as well as several kinds of Arc and Incandescence Lamps and a Photometer Room. Both Theoretical and Practical 
Training can therefore be obtained. Since its opening in 1868 more than 3,000 Pupils have passed through the School. -At 
the end of the course of instruction, an Examination for the CERTIFICATE OF THE SCHOOL is conducted by an Examiner of 
high standing, unconnected with the School. New Courses usually commence early in January, May, and September. 


For full prospectus, terms, &c., apply to the Secretary, 12, Princes Street, Hanover Square, W. ™m 


LIMITED, 


GATE SE N-TYINE. 
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Telegraphic Address : 
“SUNBEAM, GATESHEAD.” 200 CP. 


— LOW RESISTAN CE. 


SUNBEAM LAMP CO. 
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THE 


N-HOUSTON 
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. » % 


ALTERNATING CURRENT ELECTRIC LIGHTING 


The Instalment of over 150 Central Station Plants has demonstrated the Alternating Transformer System to be Superior to all | 
others for distributing current from a Central Station over small or large areas for lighting and power purposes. 


A 


ELECTRICAL STORES 


THE 
OF EVERY DESCRIPTION. 


viz:- 


1,000 MEGOHMS PER MILE. LIGHTED THROUGHOUT 


ON THE 


THOMSON-HOUSTON SYSTEM 


WHARTON DOWN, 


S2a, NEW BOND STREET, LONDON, W. x 
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RONALD 


MOTORS. 


| (Admiralty Patiorn and Military Type). 
SEARCH LAMPS. 
MIRRORS FOR PROJECTORS 
(RONALD SCOTT’S PATENT). 


MAIN SWITCHBOARDS 


| (RONALD SCOTT’S PATENT) 


1 Adopted by the Lords of the Admiralty, and used throughout the Navy. 


Fittings of every description, either for Ship or House 
Lighting. 


ISS 


HILL ELECTRICAL WORKS, 


XAT. 
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WALSALL 


ELECTRICAL 


“ BOSS” HOLDER. 
‘fle. 
4 

0 fn | = 
à 
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E 
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THE 


Specially suited for Testing the Conditions of Accumulators. 
IMPROVED, | 
LARGER SCALE, 
NEARLY DEAD BEAT. 
SOLID LEATHER CASES, WITH SLING STRAP, 10s, EXTRA. 


As regards their use for Secondary Batteries, Mr. W. H. Preece writes: 


To THE WaALsALL ELecrricaz Co. 
Gentlemen,—I have calibrated your Voltmeter, and find it 
very exact. It is now in regular use in my Battery room, and 
proves to be of great service. No Secondary Battery Installa- 


tion should be without one. It supplies a real want. 
Yours very truly, 
(Signed) 


W. H. PREECE. 


AMMETER 


(COMPANION TO THE ABOVE), 


4 AMPS. IN TENTHS, 
42s. 


CUT-OUTS, SWITCHES, 


&ec., Sc. 
NEW LIST ON 


New Patent 
CEILING ROSE. 


MA 


VOLTS. 


y 
<< Tt à 
LA 
\ au Ce, 
WALSAL 


PRESSEL SWITCH, 
Bs, 


Pressing the Button 
alternately Lights and 
Extinguishes a Lamp, or 
group. 


2957 


WALSALL 


Lamp, which is Extinguished 
WIMBLEDON, 22nd February, 1888 by “sy Secord Push. 


WALSALL HOLDER, 


— "à * j 


NEW PUSH SWITCH. | 
Light the | | 


Press Once to 


| 
TH |! 


ll 


| 


il 


VERTICAL COMPOUND HIGH-SPEED ENGINE, G. S. TYPE. 


it: 


Pi 


Polished Brass 45s. per doz. 
Holder, Shade, and Cord extra, ; 
according to Specification. 


ELECTRICAL CO. 
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ELECTRICAL SUPPLIES. 


CHINA. 


15,000 Lamp Holders, 6,000 Ceiling Connectors, 
93,000 Shade Holders, , 700 Wall Connectors, 


3,000 Main Spring Switches, assorted sizes, 
STOCKED READY FOR IMMEDIATE DELIVERY. 


FOWLER, LANCASTER & CO., Lro, BIRMINGHAM. 


Over 1DSO Installations, 


INCLUDING 


STEAM SHIPS, WAR VESSELS, FACTORIES, MANSIONS, - 
AND CENTRAL STATIONS, 
HAVE BEEN ENGINED BY 


BROWETT, LINDLEY 


ly “==; Patentees and Sole Makers of the ACME GOVERNOR. Hundreds are in : 
use for Electric Light Engines. Send for Lists. _—- 8785 


VERTICAL COMPOUND HIGH-SPEED ENGINE, C. S. TYPE. 


From 20 to 300 I.H,P. made. 


INSULATING PRODUCTS. 


VULCANITE EBONITE. 
CELLUVERT FIBRE. 


SHEET, RODS, OR TUBES. SPECIAL REQUIREMENTS MADE TO ORDER. 
VULCANITE CELLS AND PATENTED SEPARATORS FOR SECONDARY BATTERIES. 


Rubber Goods of all kinds for Electrical Purposes. 


PATENT COTTON ‘ SIMPLEX ” BELTING 


For DYNAMO, MAIN, and OTHER DRIWING. 


India-Rubber Goods in Stock, and to Order. 


PRICE .LISTS ON APPLICATION TO 


AR MANCHES 


WAREHOUSES: 
2, 4, & 6, New Brown St., MANCHESTER. | 57, Miller Street, GLASGOW. -44, Place Sainte Gudule, BRUSSELS. 
29, Kl Reichenstrasse, HAMBURG. 


§,000 Cut-Outs, 13,000 Branch Switches, 


ELECTRIC LIGHT ENGINES. 


Pure Para Telegraph Strip, Insulating Tape, ke. Patented Non-Stretching Pure Rubber Rae med T ape. | 


Valves, Sheet Rubber, Hose Pipes, Fire Hose, Chemical Appliances, Waterproof Garments, and all kinds of |; 


DAVID MOSELEY & SONS, 


CHAPEL FIELD WORKS, | 


| 14, Aldermanbury Avenue, LONDON, E.C. 20, Rue des Marais, PARIS. 
3690 
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TELEPHONES 


FOR EXPORT TO ALL PARTS OF THE WRLD. 


THE CONSOLIDATED TELEPHONE CONSTRUCTION AND 
MAINTENANCE CO, Lo, 


OF No. 109 FARRINGDON ROAD, 
LONDON, E.C., 


4 Are the SOLE LICENSED MANU- 

FACTURERS of TELEPHONES for 
Export and for use in the United King- 
dom, under LICENSE granted to the [ 
Company by the UNITED TELEPHONE 
COMPANY of London (now the NATIONAL 
TELEPHONE CO. 

NO TELEPHONES can be manufactured by 
any person or Company (other than the CON- § 
SOLIDATED TELEPHONE CO ) inthe United 
Kingdom, and the said Company offer 
a substantial reward for sufficient evi- 
dence as will enable proceedings to be | 
taken against infringers of these rights. 


j | | 
TELEPHONE 
CONSOLIDATE we | 
& MAINTENANCE |} 


— 


CATALOGUES AND PRICE LISTS ARE TO BE HAD — = 
FREE ON APPLICATION. 


THE CONSOLIDATED TELE PHONE CO. is prepared to nié) the peravurt SIMPLEX 
ARC LAMP, which burns with great brilliancy and steadiness in parallel circuits. 


Sizes from 5 Ampéres Upwards, 


SINGLE LAMP COMPLETE, WITH GLOBE (large and small size) from 90s, » 


GAS ENGINE. 7 of mage 24 H.P. Nominal 


SIZES :—20 H.P. to 100 H.P. TUBE FIRING. 


4 rene 


à 


se, 


À 


Manchester. - 5, Todd Street. DEPOTS. 
Dublin,—62, Middle Abbey Street. as ueen’s Square. 

Liverpool.—28, North John Street. 


THE SIMPLEST GAS ENGINE MADE. 


SPECIALLY ADAPTED FOR ELECTRIC LIGHTING. 


London Office.-S0, QUEEN YVICTORIA ST. E.C. 


ANDREW & Coy., Ltd., REDDISH, STOCKPORT. 
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TELEPHONE, No. 3120. Telegraph Address: “SECOHM,” LONDON. 


NALDER BROS. 


GRAVITY CONTROL. 


For Direct Currents! For Alternating Currents! 


TESTING 
INSTRUMENTS |e 


EVERY DESCRIPTION 


TESTI NG 
SETS, 


Designed by Mr. Wilson for use 
according to the Specification 


MANUFACTURED 
LONDON ELECTRIC SUPPLY 


NEW ILLUSTRATED PRICE LIST IS NOW READY. 


NALDER BROS. & Co.., 
132, HORSEFERRY ROAD, WESTMINSTER. se 


ELECTRICAL ENGINEERS, 


‘Heaton Works, ON- -TYNE 


Manufacturers 


ELECTRICAL PLANT. 


for 


TURBO,” 
m NEWCASTLE. 


TURBO 
NEWCASTLE. 


Contractors 


COMPLETE CENTRAL STATIONS. 


London Representative: A. A. CAMPBELL SWINTON, 66, Victoria Street, Westminster 


Telegrams: 


“DUNAMIS,” LONDON. 


Telephone No. 3156. 
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MANCHESTER WORKS. LONDON. | Th 
Works :— SAN Head Office & Warehouses :— 
45, Chapel St., SALFORD, 71 QUEEN VICTORIA ~ 
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THE STRATFORD FIASCO. 


THE case which terminated in the Court of Queen’s 
Bench on Monday last, ended a lamentable chapter in 
the history of electric traction. The story of the ill- 
starred Elieson Company has been familiar for some 
time to many of our readers, and for those not con- 
versant with its vicissitudes, the evidence given in the 
law courts last week and this has filled in the blanks 
in the narrative. Several years ago the company, 
which, in 1887, became the Elieson Electric Company, 
was formed to purchase Mr. Elieson’s patents for elec- 
tric accumulators, and for gearing to electrically propel 
tram cars. Mr. Elieson’s idea at the first was to make 
no change in the rolling stock of the various tramway 
companies, but to use existing cars, and substitute 
for the pair of horses a hauling electric engine 
fitted with motor and gearing complete, and carrying 
its own set of accumulators. Experimental engines 
were built, numerous experiments were made, the 
directors presumably were satisfied, and they de- 
cided to apply the system to tram haulage on 
a working scale. The company was fortunate 
enough to come to an agreement with the North 
Metropolitan Tramways Company for running on 
a section of line being then constructed between 
Stratford and Manor Park. A better piece of line could 
not have been obtained. There were no gradients to 
speak of, and the thoroughfare was not a busy one. 
The motors and gearing for six new engines were 
ordered from a well-known electrical firm, while the 
necessary accumulators were put in hand to be made at 
the company’s own workshops. The use of part of the 
tramway depôt at Stratford was obtained for a charging 
station, and steam engines and dynamos were laid 
down. The section of line was being pushed towards 
completion, and everything seemed to be going well 
with the new company. In time the electric engines 
were delivered, and many successful runs of an ex- 
perimental character were made on the line in the 
dead of night and in the early morning, when the 


company had uninterrupted possession of the line. 
At first, two electrically-hauled cars only were to 
run taking their turn alternately with the horsed 
cars, and a day was fixed for the systematic running to 
commence. From that day dates the misfortunes of 
the company. 

We need not describe the Elieson gear, as it has been 
referred to in our columns more than once. The 
method of reducing the speed from the motor to the 
driving axle is ingenious, and a gear properly designed 
on the inventor’s idea would doubtless work well. 
Bat in the design of the experimental engines the 
idea was not well carried out, nor in the six new ones 
constructed in accordance with the inventor’s direc- 
tions were many improvements made. The material 
was not employed to the best advantage, and that 
necessarily meant increased weight both live and dead. 
However, during the experimental running the engines 
worked well, and it was in an attempt to improve 
the design that the misfortunes first arose. The motor 
as a whole had to rotate, and obviously it was of ad- 
vantage to have it as nearly balanced as possible. In 
order to get nearer a balance the inventor decided, just 
before the systematic running commenced, to lengthen 
the armature spindle, and to move one of the bearings 
farther out, attaching this bearing to the field magnets 
through the medium of a gunmetal bracket instead of 
directly, as hitherto. The result of this was that 
the spindles sprung and broke the connections to 
the commutator, being too weak for the increased 
length between the bearings and the additional flexi- 
bility introduced by the intermediate bracket. The 
remedy for this trouble was simple, and could have 
been carried out either by making new spindles of 
larger diameter, which could not spring, or by retaining 
the spindles and making the connections flexible 
enough to remain uninjured by the springing. At 
these accidents the company took fright, however, and 
the work was taken out of the hands of the con- 


structors before they distinctly realised the cause of the 


injury. 
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Armatures with stronger spindles were constructed 
by other engineers, and, we believe, all went well for 
about eight months and over 40,000 miles were 
traversed with two cars, and 400,000 passengers 
carried. Extension was determined upon, and a new 


charging station was to be erected at Plashet, near the . 


other end of the line. The extension being settled, the 
whole of the arrangements of the new station and the 
management of the subsequent running was given into 
the hands of the engineers to whom the company fied 
in its former fright. © 

It was supposed that all trouble would now be at an 
end. The station was to be arranged under skilled 
supervision, and the engines were to be thoroughly 
overhauled while the station was being got into order. 
When the works were completed the electric engines 
would come forth, and difficulties and breakdowns 
would be, of course, things of the past. How very 
different from these rosy anticipations were the 
results. By order of the North Metropolitan Tram- 
ways Company the running was, after the occur- 
rence of several catastrophes, discontinued, and against 
the claim of Crompton & Co., who had charge of the 
works, and who sued the Elieson Company for certain 
moneys due to them, a counter-claim was entered for 
£10,000, as damages for injury to business and reputa- 
tion, caused by alleged negligence. Fortunately we 
have not to give a judgment on the matter, for the case 
has been tried and the verdict given. But whatever be 
the material damage sustained by the Elieson Com- 
pany, there is no doubt that the cause of electric 
traction has suffered much from the failure of this 
pioneer enterprise. No scheme had a better chance of 
success; no enterprise has ended in a more miserable 
fiasco. Badly managed from the first, the natural 
consequence has followed, and where success ought 
to have been achiéved irreparabit ‘ailure has resulted. 
Whether another chapter of this unfortunate com- 
pany’s history remains to be written we do not know, 
but on account of all concerned we sincerely regret 
to have to chronicle so sad a tale. 

It would not be fair, however, to close these com- 
ments without a word in favour of the inventor, and 
we do not think we can serve him in a better manner 
than by quoting the remarks made by Prof. Silvanus 
Thompson during the discussion of Mr. Reckenzaun’s 
recent paper on “ Electric Traction Data,” read before 
the Old Students Association, although we do not in 
the least approve of the Professor’s altogether uncalled 
for and indiscreet manner of criticising Elieson’s suc- 
cessors :— “As long as Mr. Elieson was in charge 
of those cars they ran extremely well, and they 
had very few troubles of any sort whatever; but 
the thing went out of his hands and passed into 
the hands of another firm of engineers—engineers, 
mind. They were supposed to be competent engi- 
neers; and lo and behold, the very first day they 
took the management of the thing they spoilt two 
engines by running them over points, the points being 
so misarranged that the two wheels took two separate 
lines and branched out one from the other. They also 
managed to ruin another engine by tearing the teeth 


out of the driving arrangements. Hornbeam teeth, 
properly set, ought not to have come to grief. It wag 
a purely mechanical breakdown, due partly to the fact 
that the people who were running the cars did not 
understand, and had not taken pains to master, one 
very simple electrical arrangement which Mr. Eliegon 
had introduced. Mr. Elieson had introduced a second 
switch to turn on a small current for the starting up of 
his motor before he threw it into gear. Then he hada 
big switch to turn on the big driving current. ‘Well,’ 
they said, ‘this is unnecessary—we will have one 
switch only which will be simpler to manage, and we 
will have the big switch.’ They put on the whole of 
the current, and got an enormous speed on the motor, 
and then ran it into gear, and the first time it was put 
into gear off went the teeth of the gear. Purely a 
mechanical breakdown, not an electrical thing at all, 
A system which had worked excellently for nine 
months of experimental trial under Mr. Elieson broke 
down in three days when the working was given over 
to the contracting firm of engineers! When people 
said electricity did not do for driving tramcars, and 
pointed to the North Metropolitan failure in support 
of their argument, they had simply to remember that 
it was not an electrical breakdown at all; it was a 
purely mechanical one, which good engineering might 
have avoided.” It is almost a pity that the scheme 
cannot be revived with Prof. Thompson as the man at 
the wheel. 


“ AS quick as lightning,” is a phrase 
colloquially used to express the maxi- 
mum of rapidity. But according to a contempo- 
rary, electricity itself is outstripped by that old- 
fashioned machine the human body, by which 
it appears power can, so to speak, be generated in the 
brain, transmitted through the nerves and developed in 
the muscles in an infinitesimal fraction of a second. 
It is stated that a pianist, in playing a presto of 
Mendelssohn, played 5,595 notes in four minutes and 
three seconds. The striking of each of these, it has 
been estimated, involved two movements of the finger, 
and possibly more. Again, the movement of the 
wrists, elbows, and arms can scarcely be less than one 
movement for each note. As 24 notes were played 
each second, and each involves three movements, we 
would have 72 voluntary movements per second. 
Again, the place, the force, the time, and the duration 
of each of these movements was controlled. All these 
motor reactions were conditioned upon a knowledge of 
the position of each finger of each hand before it was 
moved, while moving it, as well as of the auditory 
effect to force and pitch, all of which involves at least 
equally rapid sensory transmissions. If we add to this 
the work of the memory in placing the notes in their 
proper position, as well as the fact that the performer 
at the same time participates in the emotions the selec- 
tion describes, and feels the strength and weaknesses 
of the performance, we arrive at a truly bewildering 
network of impulses, coursing along at inconceivably 
rapid rates. Such estimates show, too, that we are 
capable of doing many things at once. The mind is 
not a unit, but is composed of higher and lower centres, 
the available fund of attention being distributable 
among them. 


The Pace that kills, 
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AMONG the several interesting papers 
read before the American Institute of 
Electrical Engineers, during the last meeting at Boston, 
was one “ On the Limitations of Steam and Electricity 
in Transportation,” by that indefatigable writer on the 
subject of electric traction, Mr. O. T. Crosby. The 
author commences with the question ‘“ Do you expect 
electric engines entirely to displace locomotives on all 
railroads ?” He goes deeply into comparative figures 
and presents most elaborate tables and diagrams with a 
view of answering the question in the affirmative, 
limiting his assertions to special cases. Thus “for 
speeds above 70 miles per hour, an electric motor of 90 
per cent. efficiency, working through gearing of 90 per 
cent. efficiency, would prove more economical than the 
steam locomotive, save in cases of very infrequent ser- 
vice on very long lines.” According to the author’s 
calculations a loss of about 40 per cent. in the electrical 
system is the best record that can be expected with our 
present knowledge of the subject. At speeds of 100 
miles per hour and upwards, neither steam at its 
highest efficiency, nor electricity at 60 per cent. 
efficiency is commercially practicable. The paper 
teems with practical suggestions and it clearly defines 
possibilities under existing circumstances, which could 
only be altered by entirely new discoveries. 


Steam r. Electricity 


he “ MAGNETIC Data of the Sprague 

Street Car Motor” formed the subject 

of a paper by Mr. H. F. Parshall, of 

New York. The author, at the outset, apologises for 

the incompleteness of the figures, and we rather regret 

this fact because it is seldom that reliable data on 

motor design is forthcoming. The ratios of the lines 

of force through various parts of the magnetic circuit 

to the lines of force through the armature are given as 
follows : — 


Lines through magnet 
Lines through armature 


= 1°45 


Lines through middle of yoke 
Lines through armature 


= 127 


Lines through middle pole piece 
Lines through armature 


= ‘666 


The author states that “in order that these ratios 
may remain constant in the same type of machine, the 


_ ratios of the magnetising force in the one part of the 


circuit, to the magnetising force in the other parts, 
must also remain constant.” 


AN important question concerning 
Engine Refs, not only hotel proprietors, but others 
using the electric light with engine 

power, was decided in the Queen’s Bench Division last 
week, The proprietors of the Hotel Métropole, London, 
which is rated at £20,000 gross, called upon the Vestry 
of St. Martin’s-in-the-Fields to remove the refuse of 
the hotel, amongst which was a considerable quantity 
of clinkers produced by an engine used for working 
the lift and electric light machinery. The Vestry 
declined to remove these clinkers without payment, on 
the ground that they were trade and not domestic 
refuse. The Bow Street Magistrate decided against the 
Vestry, and the Court has now upheld the Magistrate’s 
decision and dismissed the suit of the Vestry 
Their lordships, however, gave the Vestry leave to 


appeal. As several important hotel and other installa- 
tions are situated in this district it is most likely that. 
the Vestry will do so, but as the electric light is now 
looked upon as so great a necessity in large hotels, 
its use in such circumstances cannot be for “ trade” 
but for comfort and necessity, so it is not too much to 
expect that in any further appeal the present decision 
will be maintained. 


Ir some of the natural philosophy 
professors, now in their graves, were 
to be resuscitated and were taken round 
some of our technical institutes they would, we believe, 
be much surprised, not so much perhaps at the vast 
onward strides which have been made since their time, 
supplementing the knowledge which they themselves 
taught, asat the complete changes in the methods of teach- 
ing which have taken place. The narrow groovesin which 
they worked, perhaps unavoidably, have been departed 
from and technical instruction, as distinct from theo- 
retical, is no longer considered, as it practically was, to 
be fit only to be given to workshop apprentices. The 
happy combination of the practical and the theoretical 
as exemplified in the City and Guilds and other similar 
institutes and colleges is beginning to tell, and will tell 
still more in the future. The ponderous theories, 
which however much they may show the power of a 
man’s brain, are, nevertheless, of small value, if they 
cannot be applied to practical uses, will now be guided 
to serve useful purposes, and will not run partially to 
waste as they did in ancient times. Whatever the 
training, it should never be forgotten that its object 
should be not merely to prepare the student to pass 
examinations, but solely to train him for his future 
career in life. 


Technical 
Education. 


ds I WE have received a copy of the pro- 
ee ee spectus of this company, which was 
‘ " issued on Wednesday last, and the list 
of which closes to-day. The capital is to be £100,000, 
and the present issue is of 50,000 shares of £1 each ; 
10,000 as part payment of the vendor and 40,000 for 
subscription of the public. Besides the £10,000 
in shares, the vendor is to have £20,000 in cash; 
the £20,000 remaining of this issue will therefore be 
the available working capital of the company. It is 
estimated that if “ only 500 machines are rented, . .. . 
a return of not less than 15 per cent. on the capital in- 
vested may be reasonably anticipated.” The invention 
to be worked by this company we have already de- 
scribed in the REVIEW, the special feature of it being 
the printing in type on broad sheets, instead of on long 
tapes, a manifest advantage in many instances. In the 
prospectus may be seen a specimen of the work done 
by the ‘machine and also a letter on the subject of 
the invention from Sir William Thomson ; the former 
is good and the latter is exceedingly favourable. 
To us the purchase price, although not large as such 
things go, seems somewhat so compared with the 
working capital, but we agree with the statement in 
the prospectus as to a good profit being probably 
realisable on a comparatively small output of machines. 
On the board of directors are some good names and 
with careful management we see no reason why the 
company should not prove a great success, especially as 
it will have an advantageous mutual arrangement with 
the already existing Central News, Limited, 
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AUTOMATIC ELECTRICAL CALL-BOX. 


THERE is not the slightest doubt that when the 
telephone monopolies in this country have expired 
considerable impetus will be given to the industry. 
One direction in which development is sure to take 
place is the establishment in railway stations, and 
other public places, of telephone call-bcxes by means 
of which, on the payment of a fixed sum of money, 
the exchange may be called, and communication 
thereby made with one’s friends. A large number of 
call-boxes of this kind are erected in shops, railway 
stations, &c., in the United States, an attendant being 
employed to receive the money from persons using the 
telephone. It has, however, been found that the tele- 
phone companies have been greatly defrauded by the 
call-box employés; and, in order to prevent such 
embezzlements, one of the American companies is 
about to introduce an automatic electrical call-box. 

Last. month we had an opportunity of inspecting the 
first call-box of this kind. It was made in London, 
and has just been shipped to New York. Theelectrical 
part of the apparatus is of the usual type, consisting of 
battery, transmitter and receiver, whilst the automatic 
portion is made on a somewhat similar principle to that 
of the ordinary automatic penny-in-the-slot machines 
for sweets, cigarettes, &c. There is, however, this 
difference, it is possible to obtain the return of 
one’s money if the line is broken, or if, after putting 
through the slot the necessary coins, it is not desired to 
communicate by telephone. This will subsequently 
be evident. In the apparatus in question, to call the 
exchange it is necessary to put through the slot 15 
cents, either a dime (ten cents) and a five cent piece, or 
three five cent pieces, but only these two combinations 
will permit of the exchange being rung up. This 
arrangement may, however, be modified. After in- 
serting the money, a button on the right hand side of 
the box must be pushed, and this completes an electrical 
circuit, and calls up the exchange, when conversation 
may take place. At the same time the money is caused 
to fall into a receptacle placed on the right hand side 
at the bottom of the box. If, however, after putting 
the money through the slot it is not desired to call the 
exchange, or if the line be broken, the money is 
returned to the individual wishing to communicate on 
his lifting the receiver off the switch. This action 
causes the money to fall into a tray projecting from 
the left hand side at the bottom of the box, when the 
cents may be picked up. 

The apparatus is rather complicated, but notwith- 
standing this it worked satisfactorily on the occasion of 
our visit. As the inventors have not yet protected this 
call-box, technical details are not forthcoming at present, 
but further information regarding this ingenious 
apparatus may be looked for in the course of this year, 


when the system will be brought before the British 
public. 


THE EXPLORATION OF MAGNETIC FIELDS 
BY MEANS OF TUBES OF RAREFIED GAS. 


THE influence exerted by magnetic fields upon rarefied 
gases has from time to time received much attention. 
Amongst the many physicists who have studied the 
interesting phenomena which are due to such influences 
the following are at once suggested, namely, Pliicker 
De la Rive, Treve, Daniel, Le P. Secchi, Chautard, 
Crookes, Goldstein and Boltzmann. They have de- 
scribed and variously commented upon the luminous 
phenomena which are observed in tubes of the Geissler 
type which have been placed within the influence of a 
magnetic field. 

One of the facts upon which all observers have been 
fairly unanimous in their description is, that when a 
tube containing rarefied gas is brought within the 
sphere of influence of a magnet, an increase in the 
degree of electrical resistance is produced, 


À 


The investigations of those scientists whom we have 
named, have been chiefly of a qualitative character; 
however, they have so added to our knowledge of thege 
phenomena that they are now ripe for quantitatiye 
investigation. 

Amongst those physicists who at the present time 
have been engaged in the study of this subject, Mons. 
A. Witz must be especially mentioned, and it is to a 
recent communication of his to the Academy of Scien 
at Paris, that we wish to direct the attention of our 
readers. 


‘Mons. A. Witz has been especially devoting himself 


to the measurement of the intensity of the magnetic 
fields, the difference of potential between the electrodes 
of the tubes of rarefied gas, and the intensity of the 
electric current which was made to traverse these 
tubes. 

In these experiments a fine electro-magnet, specially 
made by Ducretet, was used, of such a strength that it 
was possible to obtain with it a magnetic field of from 
100 to 14,000 units. 

The intensity was determined by observing the rota- 
tion of the plane of polarisation in carBon bisulphide, 
Between the poles of the magnet were placed either 
Geissler tubes or a cylindrical tabe of 20 mm. diameter, 
having movable electrodes such that it was possible to 
vary their distance and also the pressure of the gas 
within it; the tube experimented upon -was excited 
with a Rhumkorf coil. Into the induced circuit a gal- 
vanometer was introduced which had to be placed at a 
distance of nearly 35 m. from the electro-magnet in 
order that the latter might exercise no appreciable 
influence over it. The intensity of the induced current, 
which was always full, was estimated in milliampéres. 

In order to estimate the difference of potential 
between the electrodes of the tube, a sparking micro- 
meter was employed; when the sparks were passing 
continuously at the same time in the tube and in this 
micrometer, it was assumed that the differences of poten- 
tial were equal. It will at once be recognised that this 
method is really an adaptation of one originally em- 
ployed by Faraday, and applied by Schultz to the study 
of the electrification of tubes containing rarefied gas. 

Whilst measuring simultaneously the intensity of the 
magnetic field and: that of the difference of potential 
between the two electrodes, Mons. Witz arrived at the 
conclusion that this difference of potential increases 
with the intensity of the magnetic field; but for a 
given field and tube, the difference is independent of 
the intensity of the discharge. 

In order to demonstrate this, the following are some 
specimen figures extracted from Mons. Witz’s labora- 
tory note book ; they refer to a tube containing air 
situated in a uniform magnetic field influencing almost 
its entire length :— 


Intensity 

| Of the current in 

à: 0 | 4°12 1,860 
° | 2,200 | 2°58 2,781 
‘+ 3,200 | 2-39 4,146 
(d) | 4,300 | 2-20 | 5,064 


— 


” 

In these experiments the intensity of the “ inducing 
current remained constant, and the influence of the 
magnetic field created, as it were, a resistance to oo 
flow of the electricity. To maintain the intensity 0 
the “induced” current constant it sufficed to oe 
the “inducing ” current, and the difference of potentia 
was not perceptibly raised. f 
This phenomenon is exhibited in the case of each 0 
the ordinary gases but, as might be supposed, he 
variable extent. It appears to be most marked in t : 
case of these gases, of which the spectrum is mos 
modified whilst under the influence of the magnetic 

field. And it varies with the conditions of the — 
If the experiment be carried on between circu À 
poles of 20 mm. diameter, it can be proved that differen 
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ints of the tube are not equally sensitive, so that in 
exhibiting the effects obtained with a tube containing 
bromine vapour, it is desirable to cause the tube to 
move between the poles. 

The following are typical results :— 


| Volts, 
0 C.G.8. units se | 6:58 1,325 
(on the positive pole... ... 2°97 4,464 
beginning of the capillary 2°62 4,964 
11,570 unit | 3°35 3,780 
on the negative pole 2°25 3,066 


The maximum effect is produced at the ends of the 
capillary tube on the same side as the positive pole : it 
is greater at the positive pole than at the negative pole. 

The same has been observed for fluoride of silica, 
but the action is the reverse in the case of air. 

Whatever the position of the tube in the field may 
be, it is always observed that the current is displaced 
according to the laws of electro-magnetism. The tube 
being arranged so that it cuts across the lines of force 
the luminous thread which traces the course of the 
current is thrown to one side. When the tube is placed 
as it were paralled to the lines of force the luminous 


thread proceeds in a straight line from one electrode to - 


the other. If the tube be laid upon one of the poles of 
the magnet the luminous thread appears to have the 
form of an S, being turned towards the right by one 
pole and towards the left by the other—phenomena 
which might be foreseen from what has already been 
stated. 

Mons. Witz noticed one exceedingly curious pheno- 
menon which appears to be quite new, and which can be 
taken advantage of with good results in the exploration 
of the magnetic field. When the tube is carried into 
the magnetic field, it is observed that the appearance 
of its poles changes according to the intensity of that 
part of the field which it then occupied. A bluish disc 
appears, which changes its position and appearance as 
the tube is moved about in the field in such a way that 
the direction of the lines of force in the field become 
actually visible to the eye. This phenomenon must be 
seen before it can be properly appreciated, and, without 
having it to appeal to, it becomes a matter of great diffi- 
culty to give any intelligent verbal description of it. 

This phenomenon is shown with great brilliancy if 


small tubes filled either with chlorine, bromine vapour, : 


hydrogen, or fluoride of silica are employed, and Mons. 
Witz states that it can be used with great accuracy in 
the exploration of intense magnetic fields. 


CENTRAL LABORATORY OF THE SOCIETE 
INTERNATIONALE DES ELECTRICIENS. 


(Concluded from page 603.) 


Standardising Ampéremeters.—The current is pro- 
duced by a battery of accumulators, the method of 
coupling which is capable of variation. The in- 


tensity is regulated by rheostats composed of a great 


number of movable German silver rods whose ex- 
tremities are immersed in mercury cups. The current 
traverses the apparatus and a resistance at the terminals 
of which the potential is measured. 

For standardisings not exceeding 10 ampéres the 
resistance employed is the 10th of an ohm in German 
silver, at the terminals of which the difference in 
potential is measured in volts by means of a Deprez- 
d’Arsonval instrument, mounted as a voltmeter. 

For intensities betwixt 10 and 100 ampères, we 
adopt for a rheostat a strong rod in German silver 
of about 2 mm., upon which move two potential 
Slides. A Deprez-d’Arsonval galvanometer is attached 
to these two slides, the position of which is so 
regulated that the indications read from the gal- 
vanometer scale express directly the number of amperes 


— 
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traversing the rod. This standard is taken from time 
to time by comparison with an ampèremeter standard. 
Thus mounted the galvanometer constitutes our third 
class standard of intensity corresponding to the volt- 
meter described in the preceding paragraph. The 
possible error in the reading is less than 1 in 100. 

Lastly, for currents of very great intensity between 
100 and 600 ampéres we make use of grid-shaped 
rheostats of very low resistance (one or two ten- 
millionths of an ohm), the resistance of which has been 
measured with every possible care, and the difference 
in potential at the terminals is measured with a very 
sensitive galvanometer. 


The electro-dynamometers, like the ampéremeters, 


are standardised by means of continuous currents. 
Electricity-meters.—Continuous current meters are 
easily standardised, since we possess standardised am- 
pèremeters and voltmeters. These need only be supple- 
mented by a good watch. Ordinarily we make use of 
Deprez-Carpentier mirror ampéremeters and volt- 
meters, which we have classed as standards of the 
second order. We have not yet adopted automatic 
registration for these measurements. An observer is 


_ told off to the measurements and takes note of all the 


variations of the current. Moreover, the employment 
of good accumulators makes the registering very easy. 

As regards alternating current meters, we do not un- 
dertake standardising unless the meter is constructed 
for use with such a number of alternations as one of 
our machines is capable of furnishing exactly. Our 
measuring apparatus is a Carpentier electro-dynamo- 
meter. | 

Testing Engines.—Our installation for this purpose is 
incomplete. It will only be so until we have left the 
Place Saint-Charles. We found it extremely difficult 
to place an engine in favourable conditions for testing 
when it happens to be of any bulk, and the arrange- 
ment of our transmission is unfavourable to our obtain- 
ing variable speeds. 

Determinations of yield, in the case of engines of 
more than 2 or 3 horse-power, cannot be carried out at 
the laboratory with the requisite exactness. We are 
constrained to measure with the brake the mechanical 
force developed in the transmission shaft, and, by way 
of change, after restoring the motor to like conditions 
of working, deduce therefrom the power transmitted to 
the machine. This method of proceeding is wanting 
evidently in exactness, and can only obtain for us more 
or less approximate data. 

Other interesting processes, 7.¢., determination of 
characteristics, measurement of E.M.F., of the resist- 
ance, cold or hot, of divers circuits, &c., are carried out 
without difficulty. 

Our third class voltmeter and ampéremeter are 
especially useful for this species of determinations, they 
enable us to measure at all times with all desirable 
exactness, and without calculation, the current’s inten- 
sity and the difference in potential at the terminals. 
The rheostats employed for this purpose are composed 
of sets of incandescent lamps. ; 

In the peculiar case of the engine to be tested being 
a small sized motor of 2 to 3 H.P. the yield may be 
measured without very much trouble. The machine is 
put in motion as a receiver and the mechanical force 
developed is measured upon its pulley with a small 
sized brake having a weight or spring. The exactness 
of the measurement easily attains to 1 per cent. 

Alternating Current Machine.—The electric work 
is measured with an electro-dynamometer and a Car- 
pentier aperodic electrometer. 

Testing Batteries.—The constants to be determined 
are the E.M.F. and the internal resistance. It is indis- 
pensable, also, to take into account the duration of the 
element. The E.M.F. is measured by Pellat’s method. 
The internal resistance, which is an ill-defined quantity 
varying with the intensity of the rendering, is deter- 
mined by the loss of potential at the battery terminals 
at the moment when the latter commences to give 
out the normal current. We show upon the certificate 
how the resistance has been measured. 

As regards the duration of the battery, this is tested 
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by two different methods, accordingly as the element 
may be destined to furnish an intermittent force (tele- 
graphy, telephony) or a continuous one (lighting, 
accumulator charging). In the first case the battery 
is exhausted by discontinuance. An automatic appa- 
ratus driven by an electric motor allows the current from 
the battery to flow at regular predetermined intervals, 
during a predetermined period, through a suitable resist- 
ance. Daily or weekly an operator measures the E.M.F., 
and the element’s resistance and the variation curves of 
these quantities are marked upon the certificate. 

If the battery to be tested is for continuous work, it is 
connected to a known resistance at its normal output, and 
the difference in potential is measured daily at the ter- 
minals of this resistance. The certificate shows the 
E.M.F. with open circuit at the commencement, and 
the variation curve of the difference in potential during 
the rendering. 

Testing Accumulators.—Ordinarily the experiments 
we carry out with accumulators are predetermined by 
the party interested. We inscribe the results upon the 
certificate without deducing therefrom any conclusion 
regarding the yield or the work of the apparatus. 
Should the party interested not lay down any pro- 


gramme, we charge the accumulator several times 


in the ordinary course, arresting the charge when 
the dfference in potential at the terminals reaches 
2°5 volts, and we make a certain number of dis- 
charges at different rates, arresting the discharge 
directly the difference in potential falls below 1°8 volt. 
We show the charge and discharge curves in the certi- 
ficate ordinarily in ampere hours. We indicate ata 
certain number of points the concordance of the 
E.M.Fs., so as to facilitate the tracing of the curves 
into watt hours. 

The Constants of the Wires.—A metallic telegraphic 
or telephonic wire ought to be tested from the two-fold 
standpoint of its conductivity and its mechanical 
strength. 

To determine its conductivity the electric resistance 
is measured by a length of the wire, the geometric di- 
mensions of which are known. This measurement is 
made with extreme exactness by means of a Wheatstone 
bridge. The length is determined by winding the wire 


‘about a large ebonite cylinder, the radius of which is 


perfectly well known, and by counting the number of 
spiral revolutions. The diameter is the most difficult 
to determine. It may be got by weighing a known 
length of the wire and dividing the result by the den- 
sity and the length. We find it much more convenient 
and quite as exact to measure the diameter directly by 
means of M. Dumoulin-Fromont’s excellent callipers. 

By taking the precaution of recommencing the 
measurement a score or 80 of times at different points 
of the wire and in different directions around a single 
point, the average result is sufficiently exact and ensures 
to the determination of the wires conductivity an 
approximation of at least 1 per cent. 

The certificate shows the kilometric resistance of the 
wire at a certain temperature and the mean diameter of 
the wire. At the request of the party interested, we 
also show the conductivity of the wire relatively to 
that of the Matthiessen pure copper at the temperature 
employed for the experiment. 

The tensile strength is obtained by suspending a 
balance beam to the wire and bringing about the rupture 
by the addition of weights. We likewise indicate the 
permanent elongation per metre at the time of rupture, 
and also the number of bends it will bear when twisted 


_ and untwisted alternately round a rod of a given radius. 


Cable Constants.—The electric capacity of a cable is 


_ easily measured, if one is taken sufficiently long, by 
. means of a ballistic galvanometer and a standard con- 
_ denser. The test of insulation is made as may be desired 


in air or in cold or hot water. If the cable is only slightly 
insulated the measure of its insulation is very easily 
made by means of a Wheatstone bridge, capable of 
measuring resistances of from 300,000 to 400,000 ohms. 

Supposing the cable to be well insulated and to be 
of sufficient length, we determine by means of a very 
sensitive Thomson galvanometer the deflection pro- 


duced by a current through the dielectric from a 
battery of 200 Callaud cells. This method is employed 
in the testing of submarine cables. 

When we are asked to determine the insulation of a 
very short length of cable, or of a small quantity of 
some insulating material, we make use of a Mascart 
electrometer, applying the loss of charge method. 

Photometry.—Our standard of light is a carcel lamp 
consuming 42 grammes of colza oil per hour. A Dumas 
balance regulates the combustion during the experi- 


ment, We possess two of these standards and fre. 


quently compare them together. 

The photometer used in the majority of our measure- 
ments is a simple grease spot Bunsen. It ensures 
great exactness in testing incandescent lamps. The 
colour of the radiations shown by these lamps is in 
fact almost that of the carcel lamp, and the difference 
in intensity between the two sources is not excessive, 
it enables us to answer for a less error than 2:5 per cent., 
which in photometry may be considered sufficient. 

In testing arcs a two-fold difficulty is encountered ; 
the difference between the tints is very marked, and 
the irregularity of thetwo intensities is, too, considerable. 
We are at present engaged upon an installation which 
is to enable us to substitute for the carcel standard 
another of whiter light and of nearly five times as 
great intensity. Moreover we have undertaken a series 
of experiments based upon the employment of coloured 
glasses, the results of which we hope will do something 
to increase the exactness of our measurements. | 

In testing an incandescent lamp we usually construct, 
in a well defined direction, the variation curve of its 
illuminating power with the electric energy supplied 
to it, and this curve is marked upon the certificate. 

We likewise possess a Mascart photometer which 
gives us very good results when testing the luminous in- 
tensity apart from the intrinsic condition of the candles. 

I have been silent as to the considerable number of 
determinations which we are asked to make from time 
to time, having merely wished to lay before you the 
principal methods we employ. Now that you are 
acquainted with these I will tell you what it is we are 
doing in addition to those continuous researches and 
studies, whose object is the constant verification of the 
standard of our apparatus and of the security of our 
installations. 


THE WORK OF THE LABORATORY. 


Manufacturers have taken to us gradually. At first, 
when we were but little known, they could dispense 
with our services, and during the first month of the 
laboratory’s working existence, applications for tests 
were rare, and were mostly all of them from friends, 
with the object of encouraging the institution. At the 
present time we possess a good and solid clientele, 
amongst whom may be counted the leading electrical 
manufacturers in Paris, large administrations, schools, 
and provincial faculties. We have even extended our 
sphere of work to places beyond Paris and France, and 
a certain number of certificates have been asked from 
us by clients in Italy, Belgium, Switzerland and Russia. 

Iam not authorised here to publish the results of 
determinations made by us; they are the exclusive 
property of those persons by whom certificates have 
been asked, and we are bound to them to preserve pro- 
fessional secrecy intact ; I am therefore only at liberty 
to lay before you statistics of our work. | 

In 1888 we granted 73 certificates. In 1589 the 
number rose to 190, and was thus distributed :— 


Testing of engines 
Standardising of amperemeters... 
voltmeters 
meters ... 
condensers 
resistances 
Battery experiments 
Determinations of the constants of conductor wires... 
Determinations of the specific resistance of a dielectric 
' Determinations of the conductivity and of the 
thermic variation of the conductivity of a sub- 
Photometric tests ... 
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Since January Ist, 1890, we have undertaken 23 
tests, thus the total number of certificates granted up to 
date has been 286. 

Some of these certificates were granted at the request 
of the jury of awards, in class 62, at the Universal Exhi- 
bition. Other and much more important undertakings, 
viz., experiments with dynamos, arc lamps, photometric 
measurements, which have not been included in the 
above statistics, not having called for the grant of cer- 
tificates, were made in the exhibition itself, under the 
direction of the jury, by our staff and with our instru- 
ments. 

A few physicians and manufacturers have been 
allowed to avail themselves of the resources of the 
laboratory and to make personal researches. I will 
merely mention Marié-Davy, Dr. Ribard, MM. Berton 
and Leclerc. Iam not here to describe the details of 
their work. Possibly some day they will personally 
communicate to you the interesting results they have 
obtained. 

It is unnecessary to tell you that M. Joubert has 
reproduced the experiments of M. Hertz at the Labora- 
tory ; some among you have not yet forgotten the in- 
teresting lecture which he delivered here on the 
subject, nor the brilliant experiments made by him in 
our great hall at the place Saint-Charles. 

M. Mascart also performed an exceedingly interest- 
ing series of experiments before the Higher Commission 
of Theatres with reference to the danger of conflagra- 
tion in theatres from the use of incandescent lamps. 
These, which were perfectly novel, made at the time a 
considerable sensation. 

I conclude, now, by reminding you that there are at 
present six pupils in the Laboratory, and that 17 have 
left us after completing their studies there. These 
23 are divided among the following nationalities: 15 
French, 1 Belgian, 2 Norwegians, 2 Rassians, 1 Ame- 
rican, 1 Roumanian, 1 Italian. All of them were 
assiduous students of our work, and I feel persuaded 


that the greater part have derived a real profit from 
their study. 


Of the large number of candidates, including © 


foreigners, who apply for admission to the Laboratory, 
we only select such as appear to us sufficiently in- 
structed to be able to take an active and profitable share 
in our work. 

Such, gentlemen, is the present position of the Labo- 
ratory. I have endeavoured to lay before you a correct 
idea of its operations, and I am happy if I have been 
able to persuade you that the Society’s Laboratory will 
be capable henceforth of rendering some service to the 
electrical industry. 


THE EFFECT OF THE ELECTRIC CURRENT 


UPON FRICTION BETWEEN METALLIC 
SURFACES.* | 


By LUCIEN I. BLAKE, Prof. of Physics, State University of 
Kansas. 


THERE has appeared from time to time in technical 
Magazines and in newspapers the statement that an 
electric current passing through the surfaces of contact 
of a wheel and a rail upon which it ran, would increase 
the tractive power by increasing the friction between 
the wheel and the rail. It has even been stated that 30 
per cent. increase of traction could thus be produced 
with a current of 30 ampéres. The importance of this 
fact to electric railways is evident. 

ith a view of determining the general relations be- 
tween the strength of a current and the coefficient of 
friction between metallic surfaces, a series of experi- 
ments was begun in September, 1889, in the physical 
laboratory of the State University. These experiments 
were carefully carried out by Mr. E. W. Caldwell, 


Re al read before the Kancas Academy of Science, Wichita, 
8. 


student in the electrical engineering course. The some- 
what vague statements of the magazines were taken as 
authority for the fact of increased traction by the elec- 
tric current. 

The following four independent methods of experi- 
ment were devised :— ae 

1. A column of mercury was made to flow between 
two platinum surfaces, each one inch square, each 
nearly parallel to the line of flow, and so arranged that 
a current could be sent, at will, from one platinum sur- 
face through the flowing mercury column to the other 
platinum surface. The accompanying illustration, fig. 
1, shows the general arrangement of the experiments, 
in which A and B are the platinum plates. 

The time of flow of a given amount of mercury, 
with and without current, would serve as a method of 
determining the effect of the current upon the co- 
efficient of friction of mercury and platinum. 

Two pounds of mercury were allowed to flow, and 
the time of flow without current was 29 seconds. A 
current of three volts, and varying from 0 to 1 ampere, 
was then sent from plate A to plate B through the mer- 
cury between them. No difference in time of flow was 
indicated. Mercury was selected, as no electrolytic 


action could take place at the surfaces of the platinum 


electrodes. 


2. 


2. In the second method there was employed a steel 
spindle half-inch in diameter, with a small flywheel 
24 inches in diameter rigidly attached to it. The 
arravgement is shown in fig. 2. A small steel bar, four 
inches long, rested near one end upon the spindle at A. 
The other end rested upon a smooth stationary surface. 
The spindle was made to revolve at a uniform rate of 
speed. The friction between spindle and bar tended to 
roll the bar over the spindle ; but by appiying suitable 
small weights upon the bar at the end, B, resting upon 
the smooth surface, the sliding friction at B was made 
to delicately balance the friction between bar and 
spindle at A, and the bar remained at rest upon the re- 
volving spindle. A current of electricity was now sent 
through the contact of bar and spindleat A. Nochange 
in friction between bar and spindle could be detected. 

3. A third method was as follows :—A metal bristle 
was soldered to the centre of the diaphragm of a Bell 
telephone, and projected a couple of inches out from 
its centre. The telephone was then so placed that the 
bristle rested across a rapidly revolving spindle, half 
inch in diameter. The friction of the bristle upon the 
spindle produced in the telephone a musical sound of 
definite pitch. A current of electricity was now sent 
through the contact between bristle and spindle. Had 
the friction been altered in any way the tone in the 
telephone would have been affected. No change in 
tone was produced. 

4. Finally, for a fourth method, an experiment with 
sliding friction was tried. ‘Two highly polished brass 
ways, A and B, fig. 3, about 4 feet long, were placed 
horizontal and parallel about three inches apart.. 
A cross piece of brass, C, rested with its ends upon the 
strips. A cord attached to the centre of the cross-strip 
passed over a pulley and had suitable weights attached, 
just sufficient to so slightly overcome the friction of the 
strip upon the bars as to produce and maintain uniform 
motion of the strip to the ends of the bara. The sur- 
face of contact between strip and bars was made to 
vary in repetitions of the experiments from 14 to 3 
square inches. A dynamo current of 10 ampéres was 
now sent through the surfaces of contact by connecting 
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one end of each bar to one dynamo terminal. The 
friction was unchanged. Uniform motion was still 
maintained withont altering the weights. 

It should be noticed that the currents employed 
were not sufficient to produce heating at the surfaces 
of contact. Such heating would doubtless produce an 
increase of the coefficient of friction. 


Fia. 3. 


The four wholly independent methods described 
above would seem to justify the conclusion that the 
friction of rolling or sliding contacts is not affected by 
the electric current passing through the surfaces of 
contact, provided the currents are not strong enough to 
produce sensible heating effects. 

Whether such heating effects occur between wheel 
and rail in electric railways, when transit is rapid, may 
well be called in question. 


ON THE EXCITEMENT OF ELECTRICITY 
AND HEAT IN ELECTROLYTES. 


By MAX PLANCK (Annalen der Physik und Chemie). 


(Concluded from page 636.) 


Section 10.—Duration of the Process of Charging. 


In the foregoing applications we have always set 
out with the closely approximate assumption that 
the free electricities of the solution constantly place 
themselves for an instant in the equilibrium depend- 
ing on the momentary concentrations, we will, in con- 
clusion, view the phenomena of the process of charging 
(section 2), for the simple case that for ¢ = 0, the con- 
centrations in a solution of any given electrolytes 
given as functions of a co-ordinate, x, and at the 
same time the potential function, #, being everywhere 
constant, so that in the first moment no free electricity 
at all is present in the solution. The equation (8) then 
holds good in the form : 


Kk 
“fet ta 
) 
TR dx 


or integrated according to w : 


See 


e2 
+i sey 


The time function, f (¢), is determined when à 94 x 
is given at all times at a certain point. The entire 
duration of the process of charging is so short that in 
the mean time the concentrations, and therefore also U 
and V, cannot appreciably vary. If now we assume for 
the simplest case f ({) = 0, the equation can be inte- 
grated on the above suppositions after /, and we have : 


. (1 —e K it 
OL £ U+ V 


For ¢= 0696. is everywhere = 0, according to 
the supposition. Hereupon the electric intensity 
begins very quickly to vary and arrives soon at its final 


value in accordance with equation (12). The rapidity 
of the process depends on the coefficient of ¢ in the ex. 
perimental function which, e.g., for a normal solution 
H CI (U = up = u . 0'O0LRand =», 0-001 and rR) 
has the value : 

4°87 . 10" [8-1]. 


If this speed is consequently very considerable it 
does not exceed the limit demonstrable for the validity 
of Ohm’s law. 


WESTMINSTER ELECTRIC SUPPLY CORPO. 
| RATION, LIMITED. 


IN the areas of London, where a large demand for 
electric current is likely to be made, we imagine the 
above company occupies a favourable position. An 
Act of Parliament was obtained last autumn authorising 
the supply of electricity in Westminster, Mayfair, 
Belgravia, and Pimlico. To enable this to be carried 
out there will be erected three central stations. In the 
Mayfair district a station at Davies Street ; Belgravia 
and Pimlico district will be supplied by a station at 
Eccleston Place ; and Westminster will receive current 
from Millbank Street. When our representative visited 
the latter a few days ago he found the erection 
of the station in a most forward state. A certain 
amount of current is at present supplied from a tem- 
porary installation close by, which lights a considerable 


- portion of the Houses of Parliament. A long length 


of underground main has been laid throughout the dis- 
trict, and steady progress continues to be made. We 
referred in a recent leaderette to the action of a com- 
pany possessing equal powers in attempting to bind 
householders to take current, offering as an inducement 
that the electric light is almost ready. We see no signs 
of any lighting being done in this district for a long 
period except by the Westminster Company. 

The system adopted by the company under review is 
the low tension feeder system. It is intended to keep 


each parallel of the network when it receives current 
_ from the feeders at a potential of 102, and the network. 


of mains connecting the E.M.F. points is arranged 80 
that the loss may not exceed two voltsto any lamp. The 
network will be connected over the whole of the district. 
The system will be one worked on three wires with 
dynamos delivering at 220 volts, z.e., dynamos deliver- 
ing to the two outer wires, with the middle wire con- 
nected to batteries, which would act as regulators. The 
efficiency of the whole system is very little affected by 
the efficiency of the batteries, because only a very small 
portion of the whole current passes through the 
batteries ; thus if the latter supply 10 per cent. of 
the whole current, and if their efficiency is only 80 
per. cent., although they lose 20 per cent., this loss 
only amounts to 2 per cent. on the whole current 
supplied. The whole battery power put through 
is therefore small, though it may be enough to 
supply all the current during hours of minimum 
demand, and by rapid discharge able to act for a short 
time in a breakdown, or in a sudden fog, whilst steam 
is being got up. An instance of this was given a short 
time ago during a sudden fog, the batteries being none 
the worse after working. 

In the system of mains now being laid in the West- 
minster part of the corporation’s district, the conduc- 
tors are strained strips of naked copper on insulators 
in concrete culverts wherever there is room, and where 
there is no room insulated cables lying in wrought 
iron pipes. The system used in Mayfair and Belgravia 
will be so far similar as to include the use, where 
possible, of naked copper, while Callender’s bitumen 
concrete conduits and Siemens’s armoured cables will 


_ probably be employed in other places. Service boxes 


will be placed at such frequent intervals as will allow 
house connections to be made with a minimum of dis- 
turbance of the pavements. 
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EDINBURGH EXHIBITION. 


EXHIBITS. 
(Continued from page 574). 

No. 10a. Corporation of Birmingham.—By special 
permission, the original Woolrich magneto-electric 
machine is exhibited here. It was patented in 1842, 
and used by Messrs. Prime and. Son for many years in 
the deposition of metals at their works in Birmingham. 
This interesting relic was shown at the Birmingham 
Exhibition last year, and was illustrated on page 204, 
Vol. XXV., ELECTRICAL REVIEW. 

No. 12. Magnolia Metal Company.—A number of 
samples of Magnolia anti-friction metal are shown, after 
having been tested in competition with other metals, 
or subjected to special trials, proving its superiority in 
the following respects—the non-heating quality of the 
metal ; the fact that it will not cut journals; its great 
durability, and the saving in lubrication. It is said to 
be specially suitable for the bearings of dynamos and 
other high-speed machinery. 

No. 20. Prentice, Napier & Co.—This firm shows 
some dynamos of novel construction, all wires being 
protected from injury by dirt or moisture by metal 
casings. The armature wires being wound between 
the iron projections on the armature core are driven 
mechanically in a very effective manner. The machines 
shown comprise a compound-wound dynamo, designed 
for an output of 15,000 watts at 800 revolutions; a 
compound-wound dynamo, designed for an output of 
3,000 watts at 1,000 revolutions; a shunt-wound dy- 
namo, designed for an output of 15,000 watts at 8 
revolutions, and a shunt-wound dynamo, designed for 
an output of 3,000 watts at 1,000 revolutions, or for use 
as a motor. 

There is also exhibited at this stall an engine of 
peculiar construction, made by Easton and Anderson, 
for driving a dynamo direct. It isa compound balanced 
high-speed engine, with cylinders 4 inches and 8 inches 
in diameter, with a 5-inch stroke and a speed of 550 
revolutions per minute, and arranged to work com- 
pound with steam of 112 lbs. initial pressure. Its 
special feature is that it is provided with a charging 
valve to work both cylinders high pressure, with steam 
at, say, 50 lbs., this arrangement being particularly 
made for use on shipboard, so that engines may be 
worked either from the main or donkey boilers. When 
working high pressure, the steam to the large cylinder 
is partly throttled to equalise the powers of the cylinders 
tosome extent. A plate of non-conducting material is 
placed between the piston rod end and crosshead to pre- 
vent heat travelling from the former to the latter as far 
as possible. The valves are of the ordinary slide type, 
driven by eccentrics, which form the webs of the crank. 
A centrifugal governor is attached to the end of the 
crankshaft, acting on a throttle valve, with a dashpot to 
control its motions. Means for lubrication of all parts 
are 80 arranged, that the engine may be run continu- 
ously. The dynamo driven by this engine will give an 
output of 11,000 watts at 550 revolutions. 

No. 45. Davis and Timmins.—A very comprehensive 
collection of samples of machine screws, electrical ter- 
minals and fittings, cut from solid straight drawn metal 
by patent automatic machinery. This firm has adopted 
the standard dimensions for screws devised some time 
ago by a committee of the British Association. This 
standard was first adopted by the Postal Telegraph De- 
partment, but it is only recently that, in consequence 
of the recommendation of the Electrical Section of the 
London Chamber of Commerce, there has been any 
sign of its becoming popular among electrical manu- 
facturers. It is generally admitted that the adoption 
of the standard would, by securing uniformity, be 

eneficial to the maker and user alike. 

No. 47. Woodhouse and Rawson United.—At. this 


stall is shown an automatic accumulator cut-out, the 


invention of J. W. S. Barber-Starkey, Esq., which is 
ikely to have a large application in all installations 
Where accumulators are employed. It is devised to 
automatically cut-in the charging circuit of accumu- 
tors as soon as the E.M.F. of the dynamo has reached 


a predetermined point, and to break the circuit again 
as soon as the E.M.F. has fallen to any desired point. 
Its action depends upon the movement of the armature 
of an electro-motor which is joined in shunt upon the 
terminals of the dynamo. The movement of this 
armature can be arranged to take place at any required 
E.M.F., first by the movement of a weight which acts 
against the electro-magnetic attraction ; secondly, by 
the position of the armature with respect to the motor 
field when it is at rest. At the end of an arm joined to 
the armature on the opposite side of the weight are 
two prongs which, when the movement of the armature 
takes place, dip into two mercury cups, thereby com- 
pleting the circuit from the dynamo to the accumulators. 
When no current is coming from the dynamo the 
weight causes these prongs to lie clear of the mercury 
cups. When the dynamo has reached a certain E.M.F. 
the attraction of the armature is sufficient to counter- 
balance the weight, and any slight movement causes it 
to move into a stronger field. The movement, there- 


. fore, which makes the circuit is a quick one. We will 


suppose that it is arranged to make circuit as soon as 
the E.M.F. has risen to 115 volts. The charging E.M.F. 
for, say, 52 cells will be considerably higher than this 
and the pull of the armature will be sufficient to keep 


the prongs depressed in the mercury against the action 


of a small spring acting at their end of thearm. If 
we suppose the E.M.F. to drop to, say, 106 volts the 
spring has sufficient force to raise the prongs slightly, 
the armature then being turned into a weaker field is 
enabled to overcome the force of the weight, and a 
quick movement of the prongs out of the mercury is 
ensured. By properly adjusting the position of the 
weight and the angle of the armature with regard to 
the magnet poles, when the circuit is broken, the in- 
strument can be made to act over such a range as will 
cover all necessities for installations where accumu- 
lators have to be charged. The power absorbed by 
the instrament is infinitesimal, and by a proper pro- 
portion of the size of the prongs it can be used for any 
desired current, and in this respect appears superior to 
any solenoidal form of instrument devised to do the 
same work. The great difficulty hitherto experienced 
in securing a sufficiently quick break appears to have 
been successfully overcome. The instrument has been 
put into the hands of Messrs. Woodhouse and Rawson 
United, Limited, who will no doubt secure for it the 
popularity which it certainly deserves. 

At the same stand is shown Scott’s electric flash sig- 
nalling lantern, for signalling by flashes according to 
the Morse alphabet. A recording instrument is used 
in combination with this, whereby all messages are 
recorded for future reference. An ingenious key of 
special construction is used in combination with the 
above, so that the incandescent lamp is only running 
during the time of actual signalling. Another exhibit 
here is Horn’s electric tachometer for indicating 
directly the speed of a rotating shaft. The action of 
this is founded upon Arago’s discovery of the currents 
set up in a copper disc when rotating in a magnetic 
field. The disposition of the instrument is such that 
its calibration is not affected by a variation in the 
strength of the permanent magnet employed, while its 
sensitiveness is superior to any form of centrifugal 
speed indicator. It is specially useful for marine and 
railway purposes, where it is subject to shocks which 
have practically no effect upon it. Its sensitiveness 
enables it to be specially useful in detecting slipping 
belts, which are a fertile source of loss of power in 
mills, &c. | 

Messrs. Woodhouse and Rawson also show several 
specimens of a new insulating material, suitable for the 
bases of switches and other work requiring high insu- 
lating properties, coupled with uninflammability. This 
new substance can be moulded accurately to any desired 
form, and metal parts can be firmly embedded in it 
during the process of moulding. As the main con- 
stituent employed is Portland cement, it naturally is not 
of so expensive a nature as any of the substitutes for 
slate. It is waterproof, and possesses enormously high 
insulating properties. Included in this company’s 
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general exhibit are a large variety of instruments, such 
as voltmeters, ammeters, rheostats, arc lamps, miners’ 
portable lamps, wire testing apparatus, and railway 
telegraph instruments, in addition to which there is a 
show of bells of every possible size, probably the most 
complete yet made, one large bell being utilised by the 
exhibition authorities for automatically striking the 
hours, and tolling continuously for some minutes at the 
hour of closing. 

Naturally a large amount of space is devoted to 
switches and cut-outs, which form the principal 
specialities of the company, and of which they claim 
to be the largest manufacturers in the world. Wehave 
already given a short description and illustrations of 
several of their leading types in these columns, but 
would draw the special attention of our readers to the 
new type diamond switches for large currents, several 
of which are shown on the stand. The workmanship 
and finish throughout are of first class quality, all parts 
being carefully made to standard gauges, and every in- 
strument being thoroughly tested before it leaves the 
works. 

The principal types made by the company are the 
B.W., which is a small single light switch for use 
with brackets and electroliers ; the G. and “ Diamond ” 
quick-break switches for single lamps and groups, and 
the F, and I. switches for accumulators, &c. The 
Cunningham and Woodhouse and Rawson magnetic 
cut-out is also on view, and we understand that the sale 
of this well-known instrument is even larger than 
before, the many years it has been on the market having 
only added more convincing proof of the excellence of 
the design. 

No. 68. The Electric Construction Corporation.—The 
exhibits, as shown by this corporation, comprise a great 
variety of plant for all purposes, including lighting, 
both on the alternating and direct systems, which are 
demonstrated in the latter case by the storage system 
and continuous current dynamos ; all kinds of plant for 
isolated installationis for business places, private or 
public buildings ; also plant for transmission of power, 
propulsion of tramcars, lifts, launches, &c., and consist 
of the following :—An electric tramcar capable of 
seating 40 passengers. This is the latest and most im- 
proved type of the self-contained electrie tramear, 
and is fitted with storage batteries and propulsion 
gear consisting of electric motors and gear to couple 
same to axles, and switch for starting and stopping, and 
for regulating the speed of the car. The tramear is 
suitable for running on any line of suitable gauge 
without any preparation or alteration of the permanent 
way. A 50-light storage battery, consisting of 55 
K.P.S. 1888 type, L 15 cells, in glass boxes, erected com- 
plete and in working order on trays, insulators, and 
with glass covers, as they would be in any installation. 
These are capable of maintaining 50 16-C.P. lamps for 
nine hours after being fully charged. King’s E.P.S. 
automatic distributing gear, as used since April, 1889, 
by the Chelsea Electricity Supply Company, Limited, 
in whose district in London the supply is solely main- 
tained from storage batteries. This gear regulates 
automatically that the batteries in each storage station 
should be charged one-half at a time, in series, and is 
arranged to automatically change over to the second 
half when the first half has been fully charged. When 
both halves have been fully charged they are put in 
parallel on to the lamp circuit, and are arranged to be 
so connected at the time of the maximum output for 

he evening. 100-kilowatt combined alternating dynamo 
and engine, complete and in working order, and 
capable of developing 100 ampéres at 1,000 volts, or 
3,330 lamps of 30 watts. Sixteen of these plants are 
being now supplied and erected for the Metropolitan 
Electric Supply Company, Limited. This dynamo is 
shown running the lights fixed round the stand, and 
also those forming the name of the corporation, by 
means Of 12 Parker transformers, which transform the 
E.M.F, of 1,000 volts down to that of 100 volts, and 
po Atos capable of working 200 lamps of 30 watts 
each. 


Sprague car equipment.—This is a type of the single 


motor equipment on the “ Sprague system.” It will be 
noted that the gear is carried by the axle, and the other 
end is supported by springs from the carbody. A per. 
fectly steady suspension is thus obtained, and vibration 
and jolting of the wheel base running on the track does 
not affect the motor and itsgearing. This system, with 
further accessories, making it very complete and dis. 
tinct by itself, has been very largely adopted in all sizes 
of cars, in single and double types, in the United States, 
and is giving entire satisfaction. | 
Two continuous current dynamos erected in working 


order on slide or belt tightening rails, one driven from 


the shaft of the alternator, and one driven from a 
separate engine ; each machine is capable, at one and 
the same time, of exciting the field magnets of the 
alternator, charging the storage battery, and running 
two motors on neighbouring stands (Messrs. The Singer 
Manufacturing Company), and of lighting 120 16-C.P, 
lamps. 

Various types of accumulator batteries, as used for 
central station work or in large private installations, for 
ship lighting and other similar purposes, for train 
lighting, and for traction and propulsion purposes. A 
special cell in ebonite box, and shaped to take advan- 
tage of the slope of the boat, is fitted with 15 E type 
plates, and is capable of discharging at 35 to 40 ampéres, 
The cells are identical with those used in the launches 
running on the exhibition canal. Another ebonite cell 
shown is the same type as those used by the Electric 
Traction Company, Limited, on the Barking line, for 
propelling the cars of the North Metropolitan Tram- 
ways Company and elsewhere, and each compartment 
contains 19 E-type plates, and is capable of discharging 
at 35 to 40 ampéres. Three types of portable batteries, 
intended for lighting individual lamps for carriages, 
or for reading lamps, medical work, &c. One has 
four cells, each with three T-type plates, and another 
one has eight cells with the same number and type of 
plates ; the third one has four cells, each with three 
plates of the C type. 

Two types of distribution switchboards for use in 
installations where accumulators are used. The larger 
is suitable for an 80 ampère circuit of 100 volts, or 
more, and is fitted with patent ring contact switches. 
The smaller is suitable for a 60 ampère circuit of less 
than 100 volts, and is fitted with neat “tongue” type 
switches. These switchboards are provided with rega- 
lating switches, both for the charge and discharge, 80 
that the dynamo can be charging the full or any less 
suitable number of cells, while the lamps on the circuit 
are being worked at their proper voltage, and thus over 
or under incandescing is avoided. 

Accessory instruments, for installations in which 
accumulators are used, are shown in the shape of an 
automatic current alarm, which is used for giving 
warning, by the ringing of a bell, when the current 
that is being taken from or given to the cells in the 


form of discharge and charge respectively, is at too 


high arate. A low constant voltmeter for testing the 
E.M.F. of the cells. This is a handy instrument that 
enables the rapid testing of a battery of cells, and when 
used during maximum discharge gives a very correct 
reading, and enables the exact condition of charge of 
the cells to be ascertained. Automatic “make and 
break” switch for use with accumulators, This in- 
strument is placed in the main circuit, and when the 
E.M.F. of the dynamo is sufficiently high to overcome 
the counter E.M.F. of the cells, it completes the main 
circuit and breaks the main current to the cells 
when the current from the dynamo, from any cause 
falls to zero. These apparatus are very usefal in A 
stallations where the attendant has other duties, bes! . 
attention to the electric plant, to attend to, and has + 
leave the dynamo running. Different types of quic 

break “on and off” switches with and without fase 
plug. Direct reading ammeters and agree 
which are shown in connection with the Swi 


boards. Two different sizes of Parker transformers, 


as used at Newcastle, London, Melbourne, Bsa 
Switchboard complete, used with the es m4 
circuit from the alternator in work. This is fitte 
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long break plug switches, alternating current ammeter, 
voltmeter showing the E.M.F. of a known portion of 
the primary circuit; also a switch, an ammeter, and 
variable resistance for the exciting circuit. 

No. 87. Faraday and Son.—This exhibit consists of 
a stall draped in folds of cloth, with arcaded recesses 
at the back. The articles displayed are chiefly artistic 
novelties in fittings for electric light. These are more 
especially adapted for house lighting, and particularly 
for reception rooms of a good class, such as electro- 
liers of an airy lightness, with clustered lamps and 
hammered foliage, coronæ and hand-made scroll work 
in filigree and other artistic treatment. The pro- 
minent articles include a new shrine lamp in pierced 
and repouss¢ metal, resembling the delicate Ve- 
netian work of the 17th century; bronze and silver 
figares from models of the Renaissance, bearing 
electric torches or cressets, and standards or tripods, 
adaptable equally as wall fittings or brackets, with a 
patent gimbal arrangement of the top shade. Also 
brackets with swivel arms, and others in the plain 
Dutch or rich Louis XLV. styles. The firm show also 
an adjustable reflecting pendant, “the perfect,” for desk 
use, patented by Sir David Salomons, and a “uni- 
versal” wall plug by the same inventor, which is in- 
tended not only for flexible corded wires, but for 
interchangeable brackets and pendants. Many of these 
novelties are shown for the first time, and are lighted 
after dark. 


LIGHTNING CONDUCTORS. 


By S. ALFRED VARLEY. 


SECOND SERIES. 


(Continued from page 636.) 


Electric Alternations. 


WHEN rapid alternations are being transmitted a 
succession of ring waves of magnetism (suggestive of 
the waves formed when a pebble is thrown into a lake) 
are produced. in the conducting wire, these ring waves 
change their magnetic direction at each alternation, 
and before the magnetic polarity produced by, say, a 
+ alternation can be reversed the ring wave must fall 
to zero, and during such fall the energy transformed 
and stored in the conductor in producing the wave is 
parted with, developing current in the same direction 
as the + alternation. 

Now, when electric alternations are transmitted in 
rapid succession the currents developed during the 
successive acts of demagnetisation must represent a 
considerable percentage of the energy transmitted, and 
the currents so produced are necessarily developed 
throughout the whole mass of the conductor, and also 
at a higher potential in the central portion than in the 
outer skin, that this is necessarily so, seems so self- 
evident to the writer that he does not consider it 
necessary to occupy space by giving reasons. 

An electric impulse immediately following one in 
the opposite direction would at first sight appear to 
more rapidly demagnetise the conductor and to raise 
the potential of the “extra current” developed by 
shortening its duration; the writer is, however, ‘of 
opinion that the effect of a sudden reversal is simply 
to bring about a temporary check to the transmission 
of energy, and it is only right that he should say he 

as been assisted to such conclusion by certain facts 
recorded in the Dr. Mann lectures, and described by 
Prof. Oliver Lodge under the heading—* The Experi- 
ment of the Alternative Path.” 

Rapid alternations endeavour to set up electric 
motion in the conductor in opposite directions at one 
and the same time, and so produce eddies. All those 
who have had practical experience with hot water 
Systems, or the circulation of air, are well aware of the 


great check to transmission eddy currents are capable 
of producing. 

When energy is being transmitted by electric alter- 
nations the resistance opposed in the circuit, between 
each alternation, must necessarily approach the in- 
finitely great, during an infinitely short interval of 
time, and at these dead points something must give 
way. The revolving armature itself possesses a certain 
amount of inertia, and this, combined with the energy 
stored in the flywheel, overcomes any temporary 
resistance ; in addition to this there is a reserve of 
energy in the boiler, which comes into action auto- 
matically, and within certain defined limits maintains 
the rate of motion. 

What happens at the periods of greatest resistance is 
the development of eddy currents to a greater or less 
degree in the dynamo (chiefly in the revolving arma- 
ture), and the effect is also to accumulate electricity 
statically on the surface of the conducting wire, similarly 
as happens in submarine circuits, but the surface 
exposed by electric light systems is very small com- 
pared with that of submarine cables ; and, therefore, 
the conditions are not nearly so favourable for statical 
accumulations to occur, but, on the other hand, the 


potential of the electrical alternations of an electric 


light system is some hundreds of times greater than 
that of the alternations employed in telegraphy, and 
statical accumulations of electricity to a certain extent 
do undoubtedly occur, and in some degree relieve the 
strain in the dynamo. 

Now, if the iron cores of the armatures of an alter- 
nating dynamo be both laminated and also well insu- 
lated, and if the insulation of the convolutions be very 
perfect, then, as is well known, the production of eddy 
currents is very much lessened; and what follows, 
under such conditions, is that instead of eddy currents 
being developed, the magnetic inertia of the iron is 
overcome to a larger degree, and at the periods of very 
great resistance in the circuit the production of current 
almost entirely ceases, the magnetic polarity of the iron 
becoming raised by the transformation of energy into 
magnetism and temporarily stored, instead of electricity 
being developed—so soon as the dead point has been 
passed and the resistance in the circuit begins to de- 
crease, the energy stored in the dynamo in the form of 
magnetism becomes parted with, helping to develop 
current. 

.The above views, which have been enunciated in 
previous articles and are in a sense peculiarly the 
writer’s own, will probably not find ready acceptance 
at the hands of certain of our physicists, but the writer 
himself is strongly convinced of their truth, and he 
anticipates the time will come when their general 
correctness will have to be admitted by mathe- 
maticians. 

If a mass of matter be dropped from a height, gravity 
causes it to fall towards the centre of the earth ata 
speed which progresses in accordance with a regular 
law, such speed being the complement of the energy im- 
parted to the mass by gravity, and the energy 80 
imparted is directly as the weight of the falling body 
multiplied by the time gravity has been acting 
upon it. 

Assume the falling body to be a mass of iron sur- 
rounded by a closed copper circuit, and interpose in its 
path just before it reaches the ground a magnetic field ; 
the falling mass will pass into the magnetic field with 
the accumulated energy due to the action of gravity, 
and on entering the field it encounters magnetic 
inertia—in cther words, the mass of iron surrounded by 
copper enters into a magnetic system, and there 
becomes subjected to the influence of magnetic gravity, 
a force resembling in no small degree terrestrial 
gravity. | 

If a mass of falling matter be acted upon by a second 
force, and as a consequence the rate of motion becomes 
increased beyond that produced by gravity, this second 


force will have to overcome inertia proportionate to | 
such acceleration of the rate of motion, and this in- — 


volves what is very commonly but somewhat incorrectly 


termed an expenditure of energy, for energy being in- — 
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destructible all that can happen to it is a change of 
shape; and in the example given what occurs is 
simply a transformation of energy into heat motion, set 
up in the mass whose speed has been accelerated. 

What occurs when a mass of iron surrounded by 
copper which has been set into motion by the action of 
gravity passes into a magnetic field is not unlike that 
which has been referred to above, as taking place when 
matter under the influence of gravity solely, becomes 
acted upon by a second force. The energy which 
gravity has imparted to the mass of iron and copper 
encounters the inertia of the magnetic field, and also 
the magnetic inertia and self-induction both of the iron 
and also of its copper envelope, and what follows is a 
transformation of energy equivalent to the resistance 
encountered and overcome into electric current; but as 
the magnetic inertia and self-induction of copper is 
many hundreds of times less than that of iron, it is the 
magnetic inertia of the copper which is chiefly over- 
come, and the current is almost wholly developed in 
the copper circuit instead of overcoming magnetic 
inertia and developing magnetism in the mass of iron. 
Now if for the sake of argument it be assumed that the 
copper circuit surrounding the iron has neither mag- 
netic inertia nor self-induction, and that it opposes no 
conductive resistance, then no magnetism whatever 
would be developed in the iron during its passage 
through the magnetic field, providing that the speed at 
which the mass of iron and copper was travelling 
approached the infinitely great, but as all conductors 
oppose magnetic inertia and conductive resistance, and 
as there is also considerable self-induction in all closed 
helical circuits, there is necessarily a percentage of 
energy transformed into magnetism whenever a mass 
of iron surrounded by a copper circuit passes through 
a magnetic field ; but in the revolving armature of a 
dynamo, which is a case in point, the energy which 
does become transformed into magnetism is given out 
at each succeeding change in the direction of magnetic 
polarity as current, and there is, therefore, theoretically, 
no waste. 


Prof. Lodge's “ Alternative Path Experiments.” 


As we may be very sure there are no real anomalies 
in physics, whenever carefully conducted experiments 
give results apparently not reconcilable, the chances 
are that the experimenter has broken fresh ground, a 
further investigation of which, by leading to discovery, 
will in all probability demonstrate that what appeared 
at first sight so puzzling, is, after all, only what more 
complete knowledge would have anticipated. It was 
with some such feelings as the above that the “ alterna- 
tive path” experiments were regarded at the time of 
their publication ; the results obtained stood out apart 
from all theory, but the interpretation of the experi- 
ments by their own author did not seem satisfactory, 
and the writer felt this so strongly at the time that he 
ventured to express the opinion, through the columns 
of this journal, that “he suspected what had been 
observed was attributable to causes other than those 
which seem to have satisfied Prof. Lodge.” As, apart 
from their scientific interest, the alternative path ex- 
periments have a very direct bearing in connection 
with lightning conductors, the writer refers to them 
again ; but the excuse he pleads for doing so is that he 
thinks he is able now to give the true explanation of 
what was observed by Prof. Lodge. 

When two Leyden jars (fig. 23), having their outer 


coatings connected with the metal wire, L, were charged 
_ oppositely until discharge took place between the balls, 
_ A, Prof. Lodge found that if the two balls, B, were 
_ approached to within a certain distance from one 


another (termed the critical distance) that, notwith- 


_ Standing there was a metallic connection between the 
_ outer coatings of the two jars, a spark passed across the 


air space, B, at the same time as at A. It was further 
observed that the Leyden jar discharge was sharper and 
louder when the balls, B, were within the critical dis- 
tance than when they were separated by too great an 


_ air space for the B spark to be produced. 


A sharper and louder noise indicates, undoubtedly, a 


more rapid completion of the Leyden jar discharge . 
and it is desired to direct attention specially to the fact 
that the act of discharge was evidently completed in 
less time when the balls, B, were within the critica] 
distance, and so permitted the B spark to be produced, 
The fact that the discharge was more rapid when the 
balls, B, were within the critical distance, apart from 
its bearing on lightning conductors, helps, as will be 
shown further on, to a clearer understanding of what 
takes place in an electric circuit when transient cur. 
rents or when rapid alternations are being transmitted, 
and the observation that the act of discharge becomes 
completed in a shorter interval of time under such con- 
ditions is of considerable scientific interest. 

The conclusion that Prof. Lodge arrived at was that 
the discharge between the oppositely-charged outer 
coatings of the two Leyden jars occurred through the 
air space at B, instead of through the metal conductor, t,* 


(TA 


Fig. 23. 


In the course of his experiments Prof. Lodge 
employed copper and also iron wires of approxi- 
mately equal length, but of varying section, for the 
path L, and he also employed acid and water in a 
capillary tube, which opposed a conductive resistance 
= 300,000 ohms for the path L. 

The results obtained are given in the annexed extract 
from the published report of the Dr. Mann lectures: 


Critical B 


Alternative Path. spark-length. 


Stout copper wire, No. 1 R = 025 ohm … 143 
Ordinary copper wire, No. 19 R = 2°72 ,, ... 134 
Stout iron wire, No. 1 BR = 086 ,, …… 108 
Ordinary iron wire, No. 18 
Thinnest iron wire, No. 27 = 33°3 
Capillary tube R = 300,000 ,, ... 16 to 17. 


The points to which it is desired to direct attention 
to are— 

1. That the act of discharge occupied less time when 
the balls, B, were within the critical distance, and a 


_ spark passed across the air space, B. 


2. The larger the section of the copper wire employed 
for the path L, the greater the length of air space which 
was capable of being bridged by the spark at B. _ 

3. That there was a specific difference between iron 
and copper in their behaviour when employed for the 
path, L, which was irrespactive of their respective 
sections. 

4, That when the path, L, was formed of a fl tid con- 
ductor of great resistance, the discharge was very qniet, 
indicating that the act of discharge was of longer dura- 
tion; but nevertheless the air space at B leapt Was 


* Mr. Wimshurst has demonstrated that the spark which ie 
at the air space, B, is in the same direction as the disc 
through L, and therefore it is not an alternative one. 
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considerably greater than it was with the copper wire 
of largest sections employed. 

Prof. Lodge and other mathematical physicists will, 
of course, admit that the spark produced at B arises out 
of inertia resistance in the metallic path, but whilst ad- 
mitting that the spark at B is an inertia phenomenon, it 
must also be admitted that the results recorded by Prof. 
Lodge may be taken as demonstrating : 

1. That copper conductors of large section are more 

effective for bringing about rapid discharge, and there- 
fore it is a fair inference that lightning conductors of 
solid copper wire of large section, conduct lightning 
discharges more quickly to the earth than solid con- 
ductors of smaller section, and that consequently light- 
ning conductors made of copper, of large section, would 
pe more efficient than conductors made of copper of 
smaller section. 
‘ 2, That seeing the spark produced at B is a conse- 
quence of inertia resistance, the fact that this spark was 
greater when the section of the conductor was increased, 
conclusively demonstrates that increasing the section 
exalts inertia phenomena, and seeing that inertia phe- 
nomena are exalted when conductors of larger section 
form the path of discharge, it is clearly evident that 
the discharge passes through the mass, for inasmuch as 
the outer surface of a conductor of large section is 
greater than that of a conductor of smaller section if 
the discharge were confined to the outer skin, it would 
penetrate to less depth in conductors of larger diameter, 
and the spark at B should be less instead of becoming 
greater, when the section is increased. | 

3. The fact that the noise made by the act of dis- 
charge is sharper and louder when the balls, B, are 
within the critical distance, and a spark at B is conse- 
quently produced, indicates that less time was occupied 
in discharging the Leyden jars, and that therefore the 
sum total of resistance opposed to rapid discharge, from 
whatever cause it may arise, must be less when the con- 
ditions are such, that a spark is produced at B, and that 
this is evidently so, is a very interesting scientific fact, 
which somehow seems to have escaped Prof. Lodge’s 
attention. 

4, The fact that the noise was less at the time of 
discharge, when the L path was a copper wire of small 
section, notwithstanding the balls, B, were within the 
critical distance, goes to show that the discharge passed 
through the copper wire, otherwise it would have had 
no effect on the sound produced, and further, as the 
critical distance was less with wires of smaller section 
than with the heaver copper conductors, the inertia 
phenomena were evidently less, and this also points to 
the fact that the discharge must have passed through a 
smaller mass of matter. | 

Prof. Lodge’s recorded results, which have been here 
reproduced, it must be admitted, go to show that if the 
function of a lightning conductor is {o conduct, and not 
to obstruct and delay the passage of lightning, that 
copper is a very superior material to iron for lightning 
conductors, chiefly on account of its relatively low 
specific magnetic inertia, but also on account of its 
much higher conductivity. 

Mr. Wimshurst made the important observation that 
the spark observed at B was not, as Prof. Lodge 
regarded it, an alternative one, and he has demonstrated 
that it passes in the direction indicated by the arrow 
(fig. 23) ; this observation of Mr. Wimshurst’s has 
afforded a clue to tracing the B spark to what is believed 
to be its real source. 

At the time the Leyden jars are discharging a + 
discharge passes from the outer coating of the right 
hand jar in the direction indicated by the arrows 
through the conductor, L, to the outer coating of the 
left hand jar, magnetic inertia is opposed by the metal 
path, L, and this inertia is overcome by energy accumu- 
lated in the statical charge, which becomes transformed 
into magnetism, and in such form is stored in the metal 
path, L ; the flow of electricity commences as a small 
current because of the inertia encountered, and it rises 
as inertia is overcome, until the maximum flow is 
reached. Immediately after this the current begins to 
fall ; the magnetism developed in the conducting path, 


L, represents the inertia overcome, and it therefore 
necessarily reaches its maximum potential at the same 
moment as the current arrives at its maximum. The 
magnetic potential also commences to fall so soon as 
the current does, it therefore follows that demagnetisa- 
is occurring at the same time as the discharge of the 
Leyden jars is proceeding, stored energy being parted 
with in the form of current, tending to facilitate the 
completion of the Leyden jar discharge. 

The current arising out of the demagnetisation of the 
conductor, L, has its source undoubtedly in energy 
accumulated in the Leyden jars, but nevertheless it is 
produced in the path, L, itself, being distinct from the 
electricity of the Leyden jars themselves, and it may 
be regarded as additional to the discharge proper. For 
the rapid development of this current, a complete circuit 
is demanded, and if the air space, B, is short enough to 
be electrically bridged a complete circuit is established, 
less resistance is opposed to rapid demagnetisation 
occurring, and the dissipation of energy can proceed 
more rapidly. Now, if the air space at B is too large 
to be bridged across, when demagnetisation commences, 
the energy which was transformed into magnetism in 


the act of overcoming inertia, becomes dissipated by 


setting up eddy currents in the path, L, demagnetisation 
is consequently impeded, and a longer time is required 
to complete the discharge. The Loyden jar discharge 
through the path, L, may be divided into two halves— 
there is first the interval of time which is absorbed by 
the discharge in rising from zero tothe maximum flow, 
and the time taken in falling from the maximum flow 
down to zero, the time occupied by a statical charge in 
falling from the maximum flow to zero depends largely 
on the conditions prevailing, and under certain condi- 


tions it takes à very much longer time to fall than it did . 


to rise to its maximum. Now, it will be seen on reflection, 
that whether the balls, B, are within the critical distance 
or not, can make no manner of difference to the rate 
at which the inertia opposed by L is overcome, but so 
soon as the maximum flow has been reached, and the 


electrical and the magnetic potentials begin to drop, 


the fact that the balls, B, are within the critical dis- 
tance, will have great influence on the rate at which 
the flow falls to zero. It will further be seen that when 
rapid alternations are being transmitted through a 
circuit that the conditions are exacerbated, which tend 
to retard demagnetisation, for the complete circuit 
which is requisite for rapid demagnetisation to occur, 
becomes in effect divided, as a consequence of the 
sudden change of direction of electrical motion. 

There are two facts of considerable interest which 
stand out clearly in the “alternative path” experi- 
ments—viz., that increasing the section of solid cylin- 
drical conductors increases the inertia phenomena, 
demonstrating that more inertia has to be overcome 
when the section of a conductor is increased—this, in 
the language of common parlance, involves an expendi- 
ture of energy directly as the inertia encountered, and 
yet, notwithstanding the greater amount of inertia 
which is undoubtedly encountered and has to be over- 
come, the recorded results of Prof. Lodge demonstrate 
plainly that a Leyden jar discharge is completed in 
less time through a solid cylindric conductor of large 
section, than through conductors of smaller section. 

What has been stated immediately above, may at first 
sight appear to be somewhat anomalous, but the writer 
hopes to be able to make it plain that there is no real 
anomaly after all. 

What was observed and recorded by Prof. Lodge in 
connection with his “alternative path,” experiments it 
is thought, can be simply explained with the aid of the 
working theory developed in the course of this article. 
According to the writer’s theory, all physical phenomena 
have their basis in energy and inertia, and, secondly, that 
all things are linked together by a process of conti- 
nuity, no hard and fast lines dividing one thing from 
another, which the mathematical method of investiga- 
tion practically assumes to be the case. 

Inertia is the most distinctive feature of matter, and 
the overcoming it, has been described by the writer as 
imparting energy to matter, the matter acted upon by 
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energy, unwillingly acquiring a new property or force 
for which it has no affinity. As matter resists energy 
being imparted to it, work has to be performed pro- 
portionate to the resistance encountered ; but what is 
called work is simply a transformation, and not an ex- 
penditure of energy, the energy transformed existing in 
some shape or other in the matter to which it has been 
transferred, and this imparted energy can be parted with, 
only, when the conditions are such as enable it to pass 
into some other receptacle. 

In the case of an electric conductor, such, for example, 
as the path, L (fig. 23), overcoming the inertia of the 
conductor, means a transformation of energy into 
magnetism, in which shape it becomes s{ored in L, and 
when the conditions enable the conductor to part with 
it, the energy stored as magnetism is capable of over- 


. coming resistance equivalent to that which the con- 


ductor opposed at the time of its reception. 

What follows when the section of the path, L (fig. 
23), is increased, is simply a larger transformation of 
energy into magnetism, and consequently the flow of 
electricity, when discharge commences, takes a longer 
time to rise from zero to the maximum current; but 
the moment the maximum has been passed, the stored 
energy is set free, and increases the rapidity with which 
the discharge falls down to zero, and the rapidity with 
this is effected is further increased if the balls, B, are 
within the critical distance, so that a complete circuit 
can be formed through the medium of the B spark*. 

It will be seen, from what has been stated, that when 
the section of. the path, L, is a large one, the increased 
time absorbed by the Leyden jar discharge in rising to 
its maximum flow, is balanced by the rapidity with 
which it falls to zero after the maximum has been 
reached, and the superior conductivity of metal paths of 
large section, over that of conductors of smaller section, 
assists the rapid completion of the act of discharge. 

After what has been already stated, it will be seen 
that the specific difference observed between copper 
and iron paths admits of easy explanation. Iron 
opposes about six times the conductive resistance of 
copper, but, at the same time, it possesses an enor- 
mously greater capacity for the storage of energy in 
the shape of magnetism than is possessed by copper. 
Owing to this greater capacity, and the existence of 
something akin to affinity between magnetism and iron, 
and although iron opposes much more inertia than cop- 
per, an iron path parts with magnetism much more 
slowly than a copper one, and consequently the potential 
of the current developed at the time demagnetisation is 
occurring is not so great. Copper not only demag- 
netises more quickly than iron, but it demagnetises also 
more completely, and the current produced by the de- 


. Magnetisation is conducted six times as freely ; whereas 


iron, on the other hand, parts with magnetism compara- 
tively slowly, retains more or less of it permanently, 


_ and conducts current very much less rapidly. 


In the experiment where the path, L, was acid and 
water contained in a capillary glass tube, and which 
opposed a resistance of 300,000 ohms, the Leyden jar 
discharge was observed to be very quiet indeed, indi- 
cating a slow rate of discharge, yet the spark at B passed 
across a greater amount of air space than when the L 
path was a copper one of large section and lowresistance. 
The greater the section of a copper, L, path, the greater 
the critical length between the balls, B, as recorded by 
Prof. Lodge; but the writer almost ventures to assert 
that if the L path when acid and water is employed 
were increased in section, the critical length of the 
spark at B would be found to be reduced; and, 
further, he is disposed to believe the spark observed at 
B, when the capillary tube containing acid and water 
formed the L path, occurred in the opposite direction 
to that developed when metal wires were employed. 

(To be concluded.) 


_* The spark which occurs at B is produced by the demagnetisa- 
tion of the path, L, and as ‘the magnetism developed in the path 
represents inertia overcome, and as the larger the section the 
greater the inertia encountered, the spark at B is also greater 
when the section of the copper path is increased. 


THE LOSSES DUE TO HYSTERESIS IN 
TRANSFORMERS. 


THE following interesting discussion has appeared re. 
cently in the columns of the New York Electrica] 
Engineer :— 

In your issue of April 2nd, in referring to certain 
remarks made by me at the recent meeting of the 
American Institute of Electrical Engineers on the sub. 
ject of hysteresis you make the statement: “It is this 
constancy of relation that, as Mr. Tesla pointed 
out. . . . may ultimately establish the correctness 
of the hypothesis advanced, that in reality there ig no 
loss due to hysteresis, and that the changes of magneti- 
sation represent a charging and discharging of molecular 
energy without entailing an actual expenditure of 
energy.” 

I do not recollect having made such a statement, and 
as I was evidently misunderstood, you will greatly 
oblige me by inserting the following few lines, which 
express the idea I meant to advance :— 

Up to the present no satisfactory explanation of tho 
causes of hysteresis has been given. In the most ex- 
haustive and competent treatise on the theory of trans- 
formers, by Fleming, static hysteresis is explained by 
supposing that “the magnetic molecules or molecular 
magnets, the arrangement of which constitntes magneti- 
sation, move stiffly, and the dissipation of energy is the 


work done in making the necessary magnetic displace- 


ment against a sort of magnetic friction.” Commonly 
it is stated that this is a distinct element in the loss of 
energy in an iron core undergoing magnetic changes 
entirely independent of any currents generated therein. 

Now it is difficult to reconcile these views with our 
present notions on the constitution of matter generally. 
The molecules of iron cannot be connected together by 
anything but elastic forces, since they are separated’ by 
an intervening elastic medium through which the forces 
act ; and this being the case is it not reasonable to 
assume that if a given amount of energy is taken up to 
bring the molecules out of their original position an 
equivalent amount of energy should be restored by the 
molecules reassuming their original positions, as we 
know is the case in all molecular displacements? We 
cannot imagine that an appreciable amount of energy 
should be wasted by the elastically connected molecules 


swinging back and forth from their original positions, 


which they must constantly tend to assume, at least 
within the limit of elasticity, which in all probability 
is rarely surpassed. The losses cannot be attributed to 
mere displacement, as this would necessitate the suppo- 


sition that the molecules are connected rigidly, which 


is quite unthinkable. 

A current cannot act upon the particles unless it acts 
upon currents in the same, either previously existing 
or set up by it, and since the particles are held together 
by elastic forces, the losses must be ascribed wholly to 
the current generated. The remarkable discovery of 
Ewing that the magnetisation is greater on the descent 
than on the ascent for the same values of the magnet- 
ising force strongly points to the fact that hysteresis 18 
intimately connected with the generation of currents 
either in the molecules individually or in groups of 
them through the space intervening. The fact observed 
accords perfectly with our experience on current induc- 
tion, for we know that on the descent any current set 
up must be of the same direction with the inducing 
current, and, therefore, must join with the same in pro- 
ducing a common effect; whereas, on the ascent, the 
contrary is the case. 

Dr. Duncan stated that the ratioof increase of primary 
and secondary current is constant. This statement Is, 
perhaps, not sufficiently expressive, for not only is the 
ratio constant, but, obviously, the differential effect of 
primary and scondary is constant. Now any current 
generated—molecular or Foucault currents in the mass 
—must be in amount proportionate to the difference of 
the inductive effect of the primary and the secondary, 
since both currents add algebraically—the ratio of wind- 


ings duly considered—and as this difference is constant, 
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the loss, if wholly accounted for in this manner, must 
also be constant. Obviously I mean here the transfor- 
mers under consideration, that is, those with a closed 
magnetic circuit, and I venture to say that the above 
will be more pronounced when the primary and 
secondary are wound one on top of the other, than 
when they are wound side by side; and generally it 
will be the more pronounced the closer their inductive 
relation. 

Dr. Duncan’s figures also show that the loss is pro- 
portionate to the square of the electromotive force. 


* Again, this ought to be so, for an increased electro- 


motive force causes a proportionately increased current, 
which, in accordance with the above statements, must 
entail a loss in the proportion of the square. 

Certainly, to account for all the phenomena of hyste- 
resis, effects of mechanical vibration, the behaviour of 
steel and nickel alloy, &c., a number of suppositions 
must be made; but can it not be assumed that, for 
instance, in the case of steel and nickel alloys, the dis- 
sipation of energy is modified by the modified resist- 
ance ; and to explain the apparent inconsistency of this 
view, we only need to remember that the resistance of 
a body as a whole is not a measure of the degree of con- 
ductivity of the particles of which it is composed. 

| N. TESLA. 


In his letter appearing in your issue of April 9th, Mr. 
N. Tesla in discussing the losses due to hysteresis in 
transformers takes the ground that such losses outside 
of the generation of electrical currents, or independent 
thereof, are “difficult to reconcile with our present 
notions on the constitution of matter generally.” 
Farther on he says: “ We cannot imagine that an 
appreciable amount of energy should be wasted by the 
elastically connected molecules swinging back and forth 
from their original position,” &c. While I agree with 
Mr. Tesla that the actual loss referred to may be due to 
molecular currents, yet we have no proof of such fact. 
Again Mr. Tesla seems to forget that loss, waste, and 
such terms, are more scientifically rendered, by the 
words “conversion into heat,’ and that in nature 
nothing is wasted or lost, but merely converted. 

Now we may consistently amend his quoted state- 
ment as follows, and see how it reads: “ We cannot 
imagine that an appreciable amount of energy should 
be converted into heat by the elastically connected 
molecules swinging back and forth from their original 
positions,” &c. 

Heat action is that swinging back and forth referred 
to, namely, “ molecular vibration,” and if we find that 
such swinging takes place we must have heat as a result. 
When the molecules can polarise or turn without being 
given a swinging movement or vibration, no conversion 
into heat takes place. The difference then between 
very soft iron and hard steel so far as magnetic waste 
goes, is, apparently, that in the soft iron there is less 
disturbance of position of the molecules during mag- 
netisation and reversal than in steel, assuming the 
degree of magnetisation or polarisation to be equal in 
each. The waste or conversion due to electrical resist- 
ance is of the same nature. Whenever the ether strain 
can be transmitted from molecule to molecule of the 
conductor without much disturbance of their positions 
or without causing a swinging out of position back and 
forth, the conductivity is great, and the reverse is true 
with bad conductors. 

In like manner, bending a bar of tempered steel back 
and forth within limits is mechanically efficient, 
because very little conversion of motion into heat takes 
place, and this is a result of the relative positions of 
the molecules being preserved ; while, bending a bar 
of inelastic metal, as a copper rod of moderate hard- 
ness, produces heat by disturbance and swinging of 
molecules. Such bending is inefficient. 

There is then to my mind no more difficulty in 
understanding that a conversation into heat may be 
produced magnetically than electrically, or mecha- 
niCally. Indeed, if, as seems probable, these actions 
are but variations of ether strain phenomena they are 
reducible to a single effect, and represent the molecular 


disturbances produced by transmission of ether strains. 


Cohesion, gravitation, and forces acting between mole- 
cules, must of course be recognised as results of ether 
strains. | 

Molecules themselves, or matter itself, may be re- 
solvable into ether movements or vortices, and we may 
be able to put “energy indestructible” in place of 
“ matter indestructible” and mean as much. We need 
to forget the universe as made up of pieces, entities, or 
particles, put together and allowed to interact and 
react, and learn to regard it as a consistent whole from 
which nothing can be taken without disturbing the 
balance or equilibrium of what remains. It is in my 
view more legitimate to attribute the heating effects of 
Foucault currents and other currents to a general mole- 
cular friction or hysteresis of conduction, if we may 
use such a term, than to assume the production of 
molecular currents in the heating or conversion of 
magnetic hysteresis. We have no present need of 
currents in accounting for heat conversion of mecha- 
nical friction and molecular friction of inelastic bodies 
when bent or distorted by mechanical force. Neither 
can we deny that theoretically such conversion into 
heat may be accompanied by molecular electric 


currents similar to eddy currents or Foucault currents, 


but infinitely more restricted as to length of circuit. 
On these points and others of equal interest we may 
speculate, but are in need of more facts to confirm our 
speculations. 
ELIHU THOMSON. 
Lynn, Mass. 


In your issue of April 9th, in elucidation of certain 
remarks made by me at one of the meetings of the 
American Institute of Electrical Engineers, I have made 
some statements on hysteresis, which Prof. Thomson 
has commented on in connection with his own views 
on the same subject, as expressed in your issue of 
April 30th. 

Prof. Thomson makes a quotation from my letter 
which shows that he has not properly understood some 
of my statements, and then goes on to say: “ Mr. Tesla 
seems to forget that loss, waste, and such terms are 
more scientifically rendered by the words ‘ conversion 
into heat,’” . . and, “ Now we may consistently 
amend this quoted statement, &c.” 

My statements were the outcome and, as it were, a 
continuation of a practical discussion, and I attached 
to the words used no philosophical meaning. By 
energy “ wasted” I meant what probably everybody 


else except Prof. Thomson understood me to mean, 


namely, energy supplied to the core and not available 
for a useful purpose. Prof. Thomson states further: 
“Mr. Tesla seems to forget that in nature 
nothing is wasted or lost, but merely converted.” But 
a little later he makes the remark: “ The difference 
then between very soft iron and hard steel so far as 
magnetic waste goes, &c.” Prof. Thomson also “seems 
to forget that Joss, waste and such terms are more 
scientifically rendered by the words ‘conversion into 


heat,’ and that in nature nothing is wasted or lost, but 


merely converted.” 

I most politely decline the “ consistently ” amended 
statement. If Prof. Thomson would have said, that 
loss, waste and such terms are more scientifically 
rendered by the word conversion, I would have agreed 
with him ; but I cannot agree as to the expression, con- 
version into heat. When on a bright, but cold, winter’s 
day one steps into his office and finds no coal in the 
stove, and switches on the current of a dynamo to a 
bank of incandescent lamps with the main object of 
warming up the room, then all the energy that appears 
as light is waste; or, if this distinction which I make 
is not made by Prof. Thomson, then I will cite the 
example of a thermo-dynamic engine in which, besides 
the Joss in heat there are /osses. in chemical affinities, 
light, mechanical motion, electricity and magnetism. 
Everybody must admit that since Prof. Thomson wants 
to be so eminently scientific it is immaterial for the 
present consideration whether the /oss amounts to 
one or a million units. This being so, I must confess 
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that I fail to see the advantage of substituting for an 


unscientific but correct expression a scientific but in- 


correct one. 

Atter consistently amending my statement, he says: 
‘“ Heat action is that swinging back and forth réferred 
to, namely, ‘molecular vibration,’ and if we find that 
such swinging takes place we must have heat as a 
result, When the molecules can polarise or turn with- 
out being given a swinging movement or vibration, no 
conversion into heat takes place.” If Prof. Thomson 
means to convey the idea that heat action is such a 
movement of the molecules, which is accompanied by 
a local displacement of the centres of the molecules, 
then, considering the existing uncertainty as to the 
character of that movement of the molecules which 
constitutes heat, he would do a valuable service to 
science if he would prove his view. There is hope that 
he will do so, for he says: “ If we find that such move- 
ment takes place, &c.,” whence I infer that he must 
have observed it. Then, again, if we conceive a 
swinging or vibration without displacement of the 
centres of the molecules, such as the swinging or vibra- 
tion of a magnetic needle, for instance—an improbable, 
but not impossible, movement — according to Prof. 
Thomson, “no conversion into heat” would take place. 
Yet such movement would be a movement of material 
particles in or through matter, and would represent 
energy. If the movement be arrested in any manner, 
then the energy of this movement would be transferred 
or converted into another kind of movement or form 
of energy ; and since Prof. Thomson says that it would 
not appear as heat, then in the sentence, “ no conversion 
into heat takes plates,” the word “ heat” ought to have 
been emphasised. 

As to the statement, “When the molecules can 
polarise without being given a swinging movement or 
vibration,” I must admit that with my weak intellec- 
tual powers I cannot perceive how in the world they 
can polarise without a swinging movement or vibra- 
tion ; but I can easily see that they can be polarised 
(for any length of time) without a swinging movement 
or vibration. However, Prof. Thomson may be able to 
explain. 

Prof. Thomson further says: “ Heat action is that 
swinging back and forth referred to, &c.” The swing- 
ing back and forth referred to by me is that asswmed 
angular and local displacement of the molecules which 
is directly produced by the reversals of the current in 
the coil energising the core, and which may be effected, 
say, 290 times a second. Since, according to Prof. 
Thomson himself, not any movement but a particular 
movement or mode of motion of the molecules consti- 
tutes heat, then, instead of saying, “ heat action is that 
swinging back and forth referred to, &c.,” would it not 
be more correct to say that the energy of these com- 


paratively few “back and forth” movements of the 


molecules is converted into heat by increasing the 


amplitude or number per unit of time, or both, of the 


original vibrations of the molecules ? 

After stating that, “ when the molecules can polarise 
or turn without being given a swinging movement or 
vibration, no conversion into heat takes place,” Prof. 


. Thomson says: “In like manner, bending a bar of 


tempered steel back and forth within limits is mecha- 
nically efficient, because very little conversion of mation 
into heat takes place, and this is a result of the relative 
positions of the molecules being preserved, &c.” Then, 
after all, there is some, however small, conversion into 
heat, though, according to Prof. Thomson, there ought 
not to be any, since no swinging movement or vibra- 
tion back and forth is imparted to the molecules, their 
relative positions being preserved. 

Then comes the statement : “ The difference between 
very soft iron and hard steel, so far as magnetic waste 
goes, is, apparently, that in the soft iron there is less 
disturbance of position of the molecules during mag- 
netisation and reversal than in steel, assuming the 
degree of magnetisation or polarisation to be equal in 
each.” The italics are mine. While this ex-professo 
assumption cannot be contradicted, yet it has very little 
in its favour, and is not in harmony with the views of 


the most competent scientists, who prefer to assume 
that the molecules of steel move with greater stiffness, 
or, in other words, that, for the same disturbance 
position, more energy is required in hard steel. Max. 
well has shown, theoretically, that in removing a per. 
manently magnetised body to infinity from another 
magnet, the work done is twice as great as when 
removing to infinity the same body magnetised indne- 
tively to the same degree. Since a weakening and 
strengthening of the inducing magnet is equivalent to 


its removal or approach, respectively, we can conclude | 


from this consideration alone that the dissipation into 
heat will be the greater the longer the molecules are 
capable of relaining the induced magnetism, and that 
under otherwise equal conditions the probable theo. 
retical limit in hard steel will be reached when the 
dissipation is twice as great as that in wrought iron. 
Now, this quality of retaining the induced magnetism 
is commonly attributed to the steel molecules, A 
graphical representation shows at a glance the import- 


ance of this lagging of induced magnetism, and makes . 


it appear more probable that this quality of refaining, 
rather than the greater displacement of the molecules, 
is the cause of the greater dissipation in hard steel. 

Prof. Thomson further states: “ The waste or con- 
version due to electrical resistance is of the same 
nature.” I hardly need point out the fallacy of this 
statement. The waste or conversion due to magnetic 
action is always proportionate to the number of the 
molecules of the magnetised body ; the waste or eon- 
version due to electrical resistance is not always pro- 
portionate to the number of the molecules of the 
conductor. Ether is an excellent conductor of mag- 
netism, but may be a conductor, or perfect non- 
conductor, for an electric current, and the conditions 
determining this are unknown to us. From this alone 
it should be concluded that both conversions cannot be 
of the same nature. But an example will make it 
clear. Suppose we partly exhaust the air in a Geissler 
tube, and pass an electric current throngh the air in the 
tube ; then a certain resistance will be offered to the 
passage of the current and a certain amount of energy 
will be converted. Now, we may exhaust more air and 
at a certain point there will be an increase of resist- 
ance. So we may go on until we reach any desired 
degree of rarefaction. The resistance, and consequently 
the waste due to the same, will continue to increase, yet 
the disturbance, so far as the air molecules are concerned 
—since their number will be enormously reduced —will 
be continually diminishing in amount. Assume the 
vacuum to be reached, then the resistance may be 
assumed infinite ; there would then be, in the sense of 
the statements of Prof. Thomson, no disturbance, 
namely, no disturbance of the air molecules, since there 
are none in the tube ; yet the waste may be anything. 

On the other hand, we know from theoretical con- 
siderations and practical results, that the “ magnetic 
waste,” to quote Prof. Thomson, is, under otherwise 
equal conditions, strictly proportionate to the number 
ot molecules of the magnetised body. 

Then comes the statement : “ Whenever the ether 
strain can be transmitted from molecule to mOlecule of 
the conductor, without much disturbance of their posi- 
tions, or without causing a swinging out of position 
back and forth, the conductivity is great, and the re- 
verse is true for bad conductors.” .Since the conduc- 
tivity is measured according to a common standard, this 
statement must stand the test of relativity, and then it 
seems to me to be so evidently erroneous, that it hardly 
need be contradicted. If we pass a current through à 
carbon filament, and bring it to incandescence, we cause 
a certain disturbance of the molecules. If we pass 
more current, we produce a greater disturbance in the 
filament ; nevertheless the conductivity is greater in 
the latter case. Prof. Thomson “seems to forget ” that 
the conductivity of a body is determined by two things, 
namely, the conductivity of the molecules per sé, a0 


-the conductivity of the intermolecular ether. Hence, 


in passing a current through a conductor, we produce 
two disturbances—that of the molecules and that of the 
ether in the space between them ; and all who under- 
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stand the problem of efficient light conversion are try- 
ing hard to confine most of the disturbance which may 
be caused by whatever 7s electric current, or moving 
electric charge, to the ether. From this it is evident 
that in some cases we may produce a greater disturbance 
of the molécules of the conductor, and yet have greater 
conductivity, because of the rélatively smaller disturb- 
ance of the ether, since the conductivity of the con- 
ductor, as a whole, is a function of both the conduc- 
tivities of the molecules and of the ether. The more 
the ether disturbance is made preponderating, the more 
efficient will be the light conversion. These facts have 
evidently escaped the notice of Prof. Thomson. This 
statement, so far as it applies to bad conductors, is like- 
wise contradicted by the behaviour of a great number 
of bad conductors which become good conductors under 
certain conditions. If, in the previous statement, Prof. 
Thomson means not the integral sum of the disturbance 
of position of the molecules, but the amplitude of the 
disturbance, then I only need to cite the example of an 
incandescent metallic conductor to disprove the general 
truth of his statement. 

Then, again, Prof. Thomson says: “There is then, 
to my mind, no more difficulty in understanding (con- 
ceiving ?) that a conversion into heat may be produced 
magnetically than electrically, or mechanically.” For 
one 80 particular in the ase of terms as Prof. Thomson, 
the expression that a conversion into heat may be pro- 
duced, is not a happy one. Conversion into heat may 
be effected, not produced, À 

What I have said above will also have a bearing on a 
later remark of Prof. Thomson: “It is in my view 
more legitimate to attribute the heating effects of 
Foucault currents and other currents to a general mole- 
cular friction or hysteresis of conduction, if we may 


use such a term, than to assume the production of 


molecular currents in the heating or conversion of 
magnetic hysteresis,” in which he treats the question 
of hysteresis omeopathically, as it were. There occur 
in Prof. Thomson’s letter expressions like “ transmis- 
sion of ether strains,” “ reducible toa single effect,” &c., 
and some other contradictions which I have no time to 
oneret on, but which will be observed by the careful 
reader. 

Prof. Thomson concludes with the truly philosophical 
statement that we neither need to assume, nor can we 
deny, the formation of molecular currents—and the 
reader is no wiser than before. 

Nothing, however ably said or written, is unapproach- 
able to criticism. A slip of the tongue in an ertempore 
discussion, or a slip of the pen in a hurried letter, can 
easily occur ; but a fair-minded critic will make allow- 
ance for this, and will not fall into the faults of pedantry 


_ and cavilling. Bat if one, without cause, makes him- 


self guilty of these faults he ought to be dealt with in 
a like manner. If one is exacting he ought to take 
care to be exact himself. The error of one who makes 
an incorrect statement is not nearly as great as that of 
him who attempts to point out the error, and is in error 
himself. But, above all, one so liable himself to mis- 
take ought not to assume the role of tutorship. 


New York City. NIKOLA TESLA. 


ELECTRIC LIGHTING OF NEW 
“SCOTLAND YARD. 


THE new central offices of the Metropolitan Police on 


the Embankment are being fitted throughout with the 
electric light. Altogether some 1,260 incandescent 
lamps will be employed to light the 300 rooms and 
multitudinous corridors and passages. In order to 
obviate any risk of a total extinction of the light from 
any cause, the wiring, which will require altogether 
about 15 miles of conductor, is arranged with alternate 
lamps on different circuits supplied by separate engines 
and dynamos, and a special feature will be the arrange- 
ment of the lights in the various offices in each of 
Which all the connections will be made with twin 
flexible conductors which will start from a distributing 


box over the door and run separately to the pendant 
lamps across the ceilings on the surface of the plaster, 
the twin cables being held in place by small insulating 
eyes. This arrangement has been specially designed 
to suit the construction of the building, in which all 
the floors are of the parquet description laid on solid 
concrete, and the exigencies of the police requirements 
which necessitate from time to time alterations in the 
positions of the lights. : 
It was at one time proposed to obtain current from 
one of the public supply companies, but having regard 
to the large size of the installation and the importance 
of the lighting being entirely independent of labour 
disputes or such other troubles as might affect an out- 
side source of supply, it has now been determined to 
put down a special generating plant with which, on the 
considerable scale required, it will be possible to manu- 
facture the electric energy at a price considerably below 
the 74d. per unit demanded by the supply companies. 
The generating plant will consist of three Lancashire 
boilers and four sets of engines and dynamos, having 
a combined power of some 160 electrical horse-power, 
and will be placed in a special underground engine 


_ house excavated outside the main building, so as to 


avoid the possibility of the noise or heat causing any 
nuisance in the latter. | | 

There will also be a battery of accumulators capable 
vf maintaining 200 lights for nine hours when the 
engines are at rest. | 

The installation, which will be one of the largest and 
most complete of the kind in London, is being carried 
out to the specification of Mr. A. A. Campbell Swinton, 
A.M.I.C.E., who has been appointed by the Home Office 
to superintend the whole undertaking. 


A PEACE-MAKING BINDING POST. 


NEARLY everyone, says the Ælectrical World, that has 
had anything to do with electrical instruments knows 
what it is to lose binding post screws—generally at the 
most inopportune and inconvenient moment. When 
one is standing over an instrument with a wire in each 
hand, and a screw sees fit to tamble out and drop into 
a crack in the floor, the effect on the average man is to 
produce anything but amiability. In shipping instru- 
ments, too, it not unfrequently happens that an instru- 
ment turns up at its destination minus this small but 
very necessary part. 


The improved binding post shown herewith has just 
been brought out by the E. 8S. Greely & Co., of New 
York, with a view of obviating this slight but exas- 
perating difficulty. The screw of the new binding post 
cannot come out, but it backs up just far enough to 
clear the hole. The thread of the screw is on a shoulder 
larger than the stem, and, as the neck of the key is 
turned tight up to the stem, the screw part cannot pass. 

The binding posts look like the ordinary kind—made 
in all sizes and shapes. For many purposes they must 
come into extensive use, for the convenience of the de- 
vice is evident at a glance. One great advantage that 
is secured is, that when wiring has to be done in dark, 
out-of-the-way places, one can know precisely when 
the wire hole is clear, and can work withont danger of 
losing the screw in the very darkest corner. It is cer- 
tainly a meritorious and convenient modification of the 
forms in ordinary use. i 
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ments on the first evening of the concert season 
‘was very marked, the lights being well maintained, 
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THE ROYAL BOTANICAL GARDENS, 
MANCHESTER. 


FOLLOWING on the success of the concerts in these 
gardens during the progress of the Royal Jubilee 
Exhibition of 1887, the direction have had during 
the past two years, in the summer months, a series 


‘of afternoon and evening concerts, held in the 


open air, where military and volunteer bands have 
been engaged, and in the concert hall (a relic of the 
old exhibition), where vocalists and instrumentalists 
attracted large audiences. The electric light, having 
formed so-important a feature in the success of the 


‘exhibition, was called into requisition for the illumina- 
tion of the grounds and concert hall under the new 


arrangement of the Horticultural Society. An in- 


stallation of arc lights was completed, and has been 


used during the past two years; this was described at 
the time in our columns. This installation did not, 
however, meet with general approval, from causes 
unnecessary to mention here, and for the present 


season (which has now just commenced) an entirely 
different system of lighting was determined upon. 


The old plant was removed, and the contract for the 
re-lighting of the whole of the gardens, concert rooms 
and approaches given to Mr. S. H. Heywood, A.I.E.E., 
electrical engineer, of Brasenose Street, Manchester. 
The system adopted is the Thomson-Houston, which 
hae, under similar circumstances, given general satis- 
faction. 

There are two circuits employed, each carrying 21 


‘Thomson-Honston arc lamps of the usual type; these 


are suspended from masts in the grounds, and from the 
roof of the band stand, and in the concert room and 
approaches they are suspended from the roofs, at a 
distance apart from one another to give an equal 
and efficient light. In the old dynamo room there 
are fixed two 30-light Thomson-Houston dynamos 
of the latest pattern: these, by means of counter- 
shafting, are driven by a Ruston-Proctor engine 
of 25 H.P. nominal. The circuits are arranged with 
switcher, so that they can be run from either 
The success of the new lighting arrange- 


and perfectly steady throughout the whole of the 
time. The light was very evenly distributed, and 
the lamps arranged at such a height us not to prove too 
strong for the vision. The installation has been well 
carried out, and reflects credit upon the energy and 
promptness displayed by the engineer, Mr. S. Hey wood, 
who was somewhat pressed by the limited time allowed 
for carrying out the work. Mr. Heywood has been for 
some years engaged in electric lighting, and has for 
some little period been carrying on business on his own 
account, having done already some excellent work. 
The present installation being of an important cha- 
racter, will greatly add to his reputation and success. 


THE RELATION BETWEEN FIRE INSURANCE 
AND ELECTRIC INTERESTS FROM THE UN- 
DERWRITERS’ STANDPOINT. 


IN a recent paper read at a dinner given by the Boston 
Electric Club to the American Institute of Electrical 
Engineers, Mr. S. P. Barton made some interesting and 


significant remarks with reference to the relation be- 


tween fire insurance and electric interests from the 
underwriters’ standpoint. First, referring to a report 
of a meeting of the National Board of Fire Under- 
writers in New York, at which it was stated that while 
electric wires and lights were responsible for losses of 


only $480,000 in 1886, the value of property injured by 


fire which could be traced to the same source in 1889 
was $9,533,000, Mr. Barton points out the misleading 
character of the bald statement, as the latter would 
apparently indicate that the danger of fire from elec- 


trical causes had grown to be twelve times greater in 
1889 than it was in 1886; but a careful examination 
of the figures puts a decidedly different complexion 
on the facts. 

The tables show that in 1886 there were 29 fires from 
“electric wires and lights,” causing a loss of $450,000 . 
in 1887,66 fires and $881,000 loss ; in 1888,91 fires. with 
$1,587,000 loss ; and in 1889, 74 fires with $5,533,000 
loss. The yearly increase in the number of fires re. 
ported is nowhere near the percentage of increase in 
the use of electric lights and wires, and therefore the 
number of fires was not used to show the comparative 
hazard by years. It looked much more startling to use 
the amount of loss, and for that reason it was pro- 
bably used. But where, says Mr. Barton, did the great 
increase in amount of loss come from? Why! from 
the Boston fire of last thanksgiving day, which “ every. 
boly says was caused by the electric wires,” but which 
nobody has proved. The fire marshal in his investiga- 
tion exhausted his energies and all means at his dis- 
posal, and certainly the bulk of the: testimony taken 
would naturally lean towards fixing it upon the electric 
wires. The Massachusetts Insurance Commissioner, in 
his 1889 report, just issued, says, “the preponderance of 
the testimony seems in favour of the theory that it was 
caused by the electric wires ;” therefore, in his opinion 
(which is good enough for me), it is a “theory that 


confronts us and not a condition nor a fact, That loss 


amounted to about three millions and a half. It was 


- injected into the destruction account of “ electric wires 


and lights,” making the account four times as large as 
in 188%, and yet, admitting the right to charge the fire 
to that account at all, it cnly increased the number of 
accidents by one. Supposing the fire had got still 
further beyond the control of the firemen, and had de- 


.stroyed one hundred millions instead of three anda 


half, of course it would have proved (according to the 
logic of the report of the National Board) that elec- 
tricity is twenty-two times as hazardous as the report 
makes it out to be. 

Taking a few comparative figures for the whole 


country, taken from the Chronicle Fire Tables for the 


year 1588, we find :— 
In clothing stores the whole number of fires reported 
is, for the year, 1,072, 28 of which came from gas 


jets, 21 from lamps exploding, 9 from lamp accidents, 


3 from gas explosions, 13 from matches—in all 74, 
as against 6 from electric lights and 9 from electric 
wires. - 

In country and general merchandise stores 4,847 
fires are reported, of which 39 came from lamp explo- 
sions, 8 from lamp accidents, 3 from gas jets, 20 from 
matches—in all 70, as against 1 from electric wires. 

In crockery and glassware stores 179 fires are re- 
ported, of which 8 came from lamp explosions, 7 
from lamp accidents, 3 from gas jets, 4 from matches 
—in all 22, as against 1 from electric wires. 

In dry goods stores 1,858 fires are reported, 123 of 
which came from gas jets, 34 from lamp explosions, 6 
from lamp accidents, 7 from gas explosions, 19 from 
matches—in all 197, as against 10 from electric wires 
and 3 from electric lights. 

In fancy goods stores 519 fires are reported, 28 of 
which came from lamp explosions, 7 from lamp accl- 
dents, 27 from gas jets, 9 from matches, 2 from 
candles—in all 73, as against 4 from electric wires. 

In the United States in 1888 the whole number of 
fires from the above-named causes is reported as fol- 
lows :—Lamp and lantern explosions, 528 ; lamp and 
lantern accidents, 190; gas jets, 179 ; gas explosions, 
63; matches, 592—in all 1,552, as against 49 from 
electric lights and wires. J 

There were 53 from stationary engines and boilers, 
and that number, though small, can be reduced just a8 
fast as the electric motor takes the place of. the boiler 
and stationary engine. 

Of the 31 fires that were reported in electric light 
stations in 1588, 11 were from exposure to other risks, 


4 were from unknown causes, 5 were from causes not 


reported, 1 each from engine, furnace, spontaneous 
combustion, lightning and explosion, while 6 came 
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year on the average. 


restrictions.” 


safest. 


NOTES. 


Directory for 1890 ” : — 


Number of gas companies operating 
electric lights... ose ose 

Number of different electric light 
systems used ... ses 

Number of arc lights operated 

mer | of incandescent lights ope- 


from “ electric wires,” showing that after all it is not 
| the mysterious electric current nor the pranky wire 
that are responsible for the havoc, but that the ordinary 
causes that pertain to other risks, such as improper 
‘ location, contiguity to bad neighbours, and careless- 
ness of various kinds, are the chief sources of danger. 
In seven years previous to and including 1858, 80 
fires are reported in electric light stations—about 11 per 


In conclusion, Mr. Barton remarks, “on the whole, I 
don’t know what the relation between the interests is, 
from the underwriter’s standpoint. What are his views 
to-day may not be to-morrow. There is no hazard that 
underwriters, as a rule, have made so little effort to 
understand, and consequently they are too largely 
guided by the caprice of popular prejudices and beliefs, 
neglecting to carefully study their tables of experience, 
and be guided by the logic of events. There is also no 

‘hazard around which they have ever thrown so many 


There is a saying that “anything can be proved by 
figures.” This, of course, is only true if the figures 
are dealt with regardless of logic ; but facts are facts, 
and in the case of the elèctric light we think that a 
logical conclusion to be drawn from the statistics will 
only lead to one conclusion, and that is, that of all 
methods of illumination the electric light is by far the 


Electric Lighting by Gas Companies.—The follow- 
ing shows the number of gas companies operating 
| electric lights in America, given in “ Brown’s Gas 


penny to private consumers. 


Electric Lighting in Roumania.—The Minister for 
Home Affairs has introduced to the Chamber a Bill, 
according to which the town of Krajova is authorised 
to give to Messrs. B. Egger & Co., of Vienna, the con- 
| cession for the electric lighting of that town for 45 

years. The town authorities undertake to subscribe for 
800 incandescent lamps per diem. The price will be 
sth of a penny per lamp-hour to the town, and $th of a 


Station. 


The Electric Light in Strasburg.—A lively state of 
affairs is prevailing at Strasburg, in Alsace-Lorraine. 
The supply of gas is in the hands of a French company, 
the Union des Gaz, who, according to a contract made 
with the town in 1885, have the exclusive right of 
laying gas mains. As electric lighting is progressing 
in other towns the Municipality recently appointed a 
committee to decide the powers of the gas company. 
The committee, in its report, finds that the gas company 
has only a monopoly for public lighting, and that, 
( according to the contract, the Town Council may 

experiment with any new light. The latter has, there- 

fore, resolved to spend £1,600 in experimenting with 

_the electric light by means of underground cables. In 
the meantime a concession has been given to the local 

electrical works to put up private installations, but 

this will lapse when the town has erected its own 


The Lighting of Brussels, — The 

) appointed by the Communal Council to report upon — 
the various proposals made for the lighting of the city 
by electricity, has reported against them all on financial 
{ grounds. Fresh offers are invited and should none be 
found Satisfactory the authorities will, it is expected, 


undertake the lighting. 


The Tivoli Theatre of Varieties.—One of the best 


‘variety entertainments in London is provided at this 


theatre, which is situated in the Strand, and is lighted 
throughout by electricity. The current is suppled from 
Messrs. Gatti’s station on the opposite side of the Strand. 
Instead of suspending from the glass roof or ceiling a 
large electrolier, a number of incandescent lamps have 
been arranged in five rows, this giving an exceedingly 
pretty effect. In other parts of the theatre brackets, 
pendants and electroliers are employed. Outside the 
hall are suspended five arc lamps of high candle-power, 
making the position of the theatre visible at some dis- 
tance. Both the installation and the entertainment are 
well worth seeing. 


Central London Railway Bill,—As we anticipated in 
our last issue, an attempt was made in the House of 
Commons last Friday to postpone the reading of this 
Bill. The arguments of the shopkeepers were aban- 
doned at the last moment, and attacks were made upon 
the system of traction it is proposed to employ. As 
Sir Jalian Goldsmid said, there was never a weaker 
case submitted for upsetting the deliberate judgment 
of a committee, which had sat for a long period, and 


-had given the closest attention to evidence for and 


against the scheme. Finally the Bill was ordered for 
the third reading. 


Field Telegraphy.—An ingenious invention, which 
is considered to constitute a distinct advance in 
field telegraphy, has recently been patented by Mr. 
Jerritt, A.I.E.E., of Plymouth. The new instrument 
has been christened the ‘‘ Combination Military Tele- 
graphic Field Sounder,” and is so arranged as to be 
capable of being used as a transmitter and receiver. 


The lever of the sounder may be employed for sending 


as well as for receiving messages, the current being 
turned on and off by means of a small switch fixed to 


the base of the instrament. In case of a diminution 


of current, from any cause whatever, a telephonic 
arrangement can be adjusted for receiving purposes. 
The instrument, battery, sounding box, and telescopic 
stand can be folded up so as to form a neat knapsack, 
which no operator would object to carry. The centre 
of the stand may be used as a drum for coiling a 


quantity of wire. 


A Loan for Electric Traction.—The Bill promoted 
by the North Metropolitan Tramway Company, em- 
powering it to use electrical power on its system, and 
to raise £125,000 additional share and loan capital, was 
sanctioned this week by Lord Morley’s Committee of 
the House of Lords. The Bill has now been passed by 
both Houses. | 


Orders Granted to Lancashire Corporations,—The 
Board of Trade has granted provisional orders to the 
corporations of Accrington, Blackpool, Burnley, Bury, 
Lancaster, and Salford for the electric lighting of these 
boroughs. The board has also granted an order em- 
powering the Fleetwood Improvement Commissioners 


_to light with electric light the urban sanitary district of 


Fleetwood. 


Electric Traction in Boston, Mass.—A friend of 
ours who attended the recent annual meeting of the 
American Institute of Electrical Engineers writes to 
say that there are now 200 electric tramcars in daily 
operation in the city of Boston alone. 


Accidents from Touching Electric Wires.—A man 
was killed at Baltimore on Saturday through touching 
an incandescent electric light wire. Another, who 
touched the body of the dead man, was knocked down 


- and rendered insensible, but he subseyuently recovered. 


We presume that the incandescent lamps were working 
on a high tension transformer system, and that the 
primaries and secondaries came into contact in some 
unexplained way. A similar accident occurred at 
New York on the same day, a man being seriously 
injured. 
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London Fire Brigade and Telephonie Communica- 
tion.—At the London County Council last Taesday, Mr. 
Nathan Moss (chairman of the Fire Brigade Committee) 
reported agreements in duplicate between the Council 


_ and the Post Office with respect to the maintenance of 


telephone communication between the new Manchester 
Square station and the chief station of the Brigade, and 
the stations in the A district. The sums quoted are the 
annual rents payable, in respect of which an estimate 
was approved by the Council on 25th February last— 


Manchester Square and Head-quarters ... ww. 41 15 


do Westminster 32 15 
do. Fulham 67 10 
do. Brompton 0 
do. Chelsea ee so 35 0 
do. Hammersmith ... 50 15 
do. Knightsbridge... 30 10 
de. Kensington 37 5 
do. Notting Hill ... 35 0 
do. North Kensington 44 0 
do. Paddington... 26 
do. St. John’s Wood 50 15 
do. Hampstead... 66 §& 
do. Pimlico floating station 44 0 


The committee recommended, and it was resolved :— 
‘“ That the seal of the Council be affixed to one part to 
each of the said agreements.” 


Proposed Great Extension of Electric Mains.—The 
Highways Committee of the Council made the follow- 
ing report, and recommended that, so far as regarded 
streets and places under their jurisdiction, sanction 
should be given to the proposed works :—“ The Metro- 
politan Electric Supply Company has given a notice 
(registered No. 88), dated 28th May, 1890, accompanied 
by three plans, of intention to lay mains in Great Quebec 
Street, John Street North, Wyndham Street and Place, 
Circus Street, Harewood Street, Lisson Grove North. 
Bryanston Square and Place, Seymour Place, Stafford 
Street, Harcourt Street, Homer Street and Row, 
Shouldham Street, Brown Street, Molyneux Street, 
Newnham Street, George Street, William Street, Charles 
Street, Great and Little James Streets, Lisson Street, 
Upper Lisson Street, Carlisle Street, Manning Street, 
Burne Street, Edgware Road, Harewood Square and 
Place, Melcombe Place, New Church Street, East 
Street, Devonshire Street, Bell Street, Harrow Street, 
Hereford Street, Mitcham Street, Chapel Street, Mary- 
lebone Road, John Street, Upper York Street, Crawford 
Street, Upper Dorset Street, Queen Street, Mitford 
Place, Cleveland Street, Cirencester Place, Bolsover 
Street, Great Portland Street, Charlotte Street, Portland 
Place, Backingham Street, Park Square and Crescent, 
St. Andrew’s Place, Albany Street, Harley Street, 
Devonshire Place, Brunswick Place, High Street, York 
Gate and Terrace, Allsopp Place, Upper Baker Street, 
Park S:reet and Road, Dorset Square, Street, and Place, 
Nottingham Place, Northumberland Street, Outer and 
Inner Circles, Upper Park Place, New Street, Sussex 
Place, Earl Street West, Milton Street, Stephen Street, 
Union Street and Place. These works are of the same 
description as those of this company previously 
sanctioned by the Council, and there seems to be no 


- objection tothem. Some of the places specified in the 


notice, however, such as the Oater and Inner Circles, 
Regent’s Park, are the property of the Crown, and to 
these it is not clear that the Council’s jarisdiction with 
reference to electric lighting extends.” 


Alternating Current Are Lamps,— There appears 
to be still a difference of opinion as to the effi- 
ciency of alternating current arc lamps; much of 
course depends upon the position of the lamp and the 
arrangement of its reflectors, for as the lower carbon 
throws its light upwards and the upper one downwards, 


a lamp placed high up requires to have all the rays 


cast down as much as possible. But apart from this 
question, there is the question whether the sum of the 
two lights from the two carbons is equal to the light 


which the single carbon would give with a direct: 


current of the same energy. The question ought to be 
an easy one to settle, but it requires to be settled, 


Question about Overhead Wires in the House of 
Commons.—Mr. Dixon-Hartland asked the Attorney. 
Gexeral on Monday whether the new electric light com. 
panies in London were legally empowered to disfigure 
the streets and greatly increase the risks of fires by 
patting their wires overhead instead of underground 
The Attorney-General : Under the Electric Lighting Acts 
of 1852 and 1888 powers are reserved to the County 


Council and to the Board of Trade for regulating and 


controlling the cases in which overhead wires may be 


used, and, in my opinion, these powers are sufficient, 


The information before me does not tend to show that 
overhead wires increase the risk of fires. 


Lighting of Wimbledon by Electricity. — The 
Wimbledon Local Board has decided to light the town 
by means of electricity, in place of the present system 
of oil lamps. The sum required for the installation, 
according to the estimate of Mr. W. H. Preece, of the 
Post Office, will be £30,000, and the Board has ap. 
plied to the Local Government Board for power to 
borrow this amount. The scheme has met with strong 
opposition from a section of the community. 


Transmission of Power by Electricity.—The Società 


 Aguedotto Deferrari-Galliera recently inaugurated its 


new station for the transmission of power by electricity, 

in the presence of the civil and political authorities, 

members of the press, scientific and commercial bodies, 

and others. This is the second to be established in the 

se of Italy, that of Alzano-Maggiore being the 
rst. | 


Saccessful Sea Trial of the Fiske Range Finder.—An 
American contemporary says of the Fiske range finder, 
recently described in the columns of the REVIEW :— 
During the recent trial trip of the cruiser Baltimore, 
with a board of inspection on board, the new Fiske 
range finder was given a thorough test, and the results 
were highly satisfactory. The targets were placed at 
ranges varying from 1,350 to 2,000 yards. The practice 
would have been entirely satisfactory for gun captains 
who had had two or three years’ experience with their 
weapons, but, when it is considered that the captains 
of the guns were firing their first shots with the modern 
breech-loading gun, the results were very remarkable. 
The firing was declared by the ordnance experts on 
board to be closer than is ordinarily attained after 
months of practice. This result is due almost entirely 
to the range finder. The captains of the guns were 
enabled to know at any moment the exact distance of 
the target. | 


Southend Pier Tramway.—We learn that the con- 
tract for the electric trataway system on Southend 
Pier has been definitely handed over to Messrs. Cromp- 
ton & Co. It is to be regretted that more publicity has 
not been given to the proceedings of the Southend 
Local Board in this matter, for we do not understand 
that the work was advertised for competition, a course 
which would probably have been more satisfactory to 
electric traction firms generally and to the Southend 
ratepayers. 


Heavy Costs.—We understand that the costs of the 
proceedings between Messrs. Crompton & Co. v. the 
Elieson Electrie Company, which lasted five days, have 
to be borne by the former. It seems a great pity that 
the matter could not have been ‘settled out of court; 
friendly arbitration before some gentleman acceptable 
to both parties would have saved hundreds of pounds. 


Reduction in the Charge for Cablegrams.—Notifica- 
tion has been given by Mr. Fuller and Major Wood, the 
respective representatives of the Brazilian Telegraph 
and Cable Companies, to the International Telegraph 
Conference now sitting in Paris, that a reduction of 5 
per cent. will be made from the lst July next upon 


Press messages (subject to the usual regulations 


governing the transmission of this class of correspond- 
ence) to and from the East Coast of South America. 
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A Messenger System for London, — Messrs. P. B. 
Lyon and R. King, managing directors of the “ Boy 
Messengers’ Company, Limited,” have just issued an 
appeal asking the public to petition the Postmaster- 
General to favourably consider the application which 
the company has made for a license to enable it to intro- 
duce into London a messenger call system similar to 
that now in existence in the principal American cities. 
Messrs. Lyon ard King state that there is a great 
demand for such a system ; but, in face of the fact that 
the Exchange Telegraph Company have for some years 
had a similar one in existence, and have met with but 

r success, the correctness of their statement would 
seem questionable. | 


The Control of Overhead Wires in London.—A Com- 
mittee of the Housé of Commons began a sitting on 
Wednesday to consider the Bill promoted by the County 
Council for the controlling of the overhead wires in 
London. 


An Electric Light Company for the Isle of Man.— 
A company has been registered in the Isle of Man, with 
a capital of £25,000, to carry on the business of an 
electric light company. 


The Compound Winding .Case.—We think it is 
pretty evident that a better advocate than Mr. Murray 
for the claims of Mr. Varley could not readily be 
found. The arguments in this interesting case will be 
found very entertaining reading. 


Price of Copper.— Messrs. F. Smith & Co. inform us 
that their price for high conductivity copper wire has 
advanced 4d. per 1b., making present basis price 914, 
per lb. for Nos. 0 to 20. i 


Henley Cables,—We hear that Messrs. W. T. Henley’s 
telegraph works are fully occupied on important cables. 
One of these is to be laid to Port-au-Prince from Cape 
St. Nicholas (Haiti), a length of about 120 knots. 
Another is 800 knots in length, and intended for laying 
between the Guianas ana the West Indies. The com- 
pany is also engaged upon an order from the Canadian 
Government for a short length of cable with Henley’s 
Ozokerit India-rubber core. Some of this cable was 
supplied to that government eight or ten years since, 
and the second order is an indication that the cable has 
given satisfaction during a lengthened experience. 


Rashleigh Phipps and Dawson. — The elaborate 
fittings in the new Tivoli Theatre and Restaurant, 
Strand, which have been well spoken of by good 
judges both of design and execution, were the work of 
Messrs. Rashleigh Phipps and Dawson. We believe 
that the whole of the various fittings were designed by 
the firm’s own artists, and manufactured in their own 
workshops within the short space of two weeks. At 
the showrooms of this firm may now be seen a most 
extensive and artistic display of fittings specially 
designed for electric lighting, an illustrated catalogue 
of which is now partly ready. | 


The Lane-Fox Patents. —It would be interesting to 
know what attitude the electrical trade will take with 
regard to the Lane-Fox patents, and still more so to see 
what effect the company’s manifesto will have upon 
private consumers. If once this kind of proceeding 
gains ground there is no knowing to what extent the 
suppliers of electricity will be hampered by such em- 
bargoes upon their business. The object of everybody 
should be to do everything possible to lessen the cost of 
electric lighting, for it is dear enough in all conscience. 
In the meantime the gas companies can watch events 
With complacence. 


Personal.—Mr. Abion T. Snell, M.I.E.E., M.Inst.C.E., 
a8 been appointed works’ manager and chief engineer 


to the General Electric Power and Traction Company, 
Limited. 


Robbery.—At the County of London Sessions, Joseph 
Jefferies, 53, Arthur Hewlett, 28, Nathaniel Fenn, 40, 
and William Price, 38, were indicted for stealing a 
quantity of platinum, value £800, the goods of the 
Brash Electrical Engineering Company, and for re- 
ceiving the same well knowing it to have been stolen. 
Mr. Avory prosecuted ; Mr. Lawless defended Fenn and 
Price. Hewlett, Fenn, and Price pleaded that they 
were guilty of stealing 69 ounces, and Jefferies that he 
received the 69 ounces, but without guilty knowledge. 
The indictment being in respect of 400 ounces, the 
prisoners were placed on their trial for stealing the 
residue. Hewlett, Fenn, and Price were workmen in 
the employ of the Brush Electrical Engineering Com- 
pany, and evidence was given tracing the disposal of 69 
ounces of platinum, it being alleged that they with the 
prisoner Jefferies were concerned in the matter. The 
men were suspected and accused of stealing the 
platinum, and, when taken into custody, they made 
statements implicating each other. A portion of the 
proceeds of the sale of the 69 ounces was found on 
Jefferies, who had also placed £20 in the Post Office 
Savings Bank. The learned Chairman, in summing up 


the case, remarked that it was an unusual course to try 


the prisoners on an indictment to a portion of which 
they had pleaded guilty, and the jury must be quite 
satisfied that the evidence sustained the charge before 
they found them guilty of stealing the 400 ounces. 
The jary found the prisoners not guilty of stealing the 
residue. Witnesses as to character were called on 
behalf of Price. The learned Chairman, at the request 
of counsel for the prosecution, postponed sentence until 
next sessions, and ordered that the platinum be given 
up to the Brush Company. The grand jury had com- 
mended Dectective-Serjeant Ward and the other detec- 
tives engaged in the case for the zeal and ability which 
they had shown ; and Sir P. Ellin said that he quite 
endorsed that commendation. 


Electric Traction at Liverpool.—The Electric Trac- 
tion Company has completed an installation for the 
Liverpool United Tramways, and on Monday last the 
first experimental ran was made. The car has been 
specially equipped to meet the heavy gradients and 
proved entirely successful ; mounting up Water Street 
with perfect ease, and traversing the whole route of the 
Walton and pierhead line. Sir David Rideliffe, the 
chairman, and other directors and officials of the 
line were present, and expressed their satisfaction. The 
experiment was made under the guidance of the Com- 
pany’s engineer, Mr. Thos. Frazer. 


Electrical Trades’ Section of the London Chamber of 
Commerce.—A meeting of the Electrical Trades’ Com- 
mittee will be held at Botolph House on Monday next, 
the 16th instant, at 2.30 p.m., to consider the continua- 
tion of the correspondent’s appointment, salary, &c. ; 
action of the Board of Trade in regard to overhead 
wires ; statistics as to the volume of electrical trade in 
the United Kingdom, and other matters. 


Lamp-holder Patents.—Not satisfied with the claims 
made on behalf of the “feeder” patent, the E lison- 
Swan Company is now threatening firms manufactur- 
ing incandescent lamp-holders. When is this tyranny 
going to end ? 


Charlesworth, Hall and Company.—This firm has 
jast issued a new price list of dynamos (Sheet A. N.) 
cancelling all previous lists. 


Electric Launches at Edinburgh.—The result of the © 
first week’s running of the electric launches on the | 
Union Canal, to and from the Edinburgh Exhibition, 
has exceeded all expectations. Notwithstanding three 
wet days, and sometimes only two boats plying, the 
receipts amounted to over £100, and 6,500 passengers 
were carried. | 
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Kemmler’s Fate, — Whether the convict Kemmler 
should be electrocutionised or strangled plain, or will 
eventually shuffle off his mortal coil in bed, possibly 
“babbling o’ green fields,” like any other rogue, is 
being keenly canvassed on the other side of the 
“herring pond.” Electricians, they say, are deeply 
gratified that the constitutionality of the scientific 
method will be again questioned. Another “subject,” 
McElvaine, of Brooklyn, has obtained a new trial, and 
thus temporarily escaped the fate prepared for him. 
The New York Llectrical World thinks, under the cir- 
cumstances, murder will be a safe occupation for the 
next few years. 


The Financial Critic—Money, in a recent issue, 
holds forth in the following manner: “ Who or 
what is the Ward Electric Car Company, Limited, 
of 38, Gracechurch Street, E.C.? We do not re- 
member the company being registered, and yet it 
seems to have suddenly sprang into existence. It 
has been with the object of starting a service 
of electric ’buses that the Ward Electric Car Company, 
Limited, has been formed, though the name seems to 
be a misnomer, and the first six buses are to commence 
running from King’s Cross to Charing Cross in a few 
months. The idea of running electric omnibuses carry- 
ing accumulators is absurd in face of what little has 
been done with accumulator traction on tram lines in 
England. When it is considered that nearly the same 
dead weight will have to be borne by the proposed 
electric ’buses, that a greater tractive power is required 
to propel the vehicle along a rough uneven road, and 
that the ’bus will frequently have to “zigzag,” owing 
to the conditions of the traffic, thus causing a strain, it 
is difficult to see how the omnibuses can be made to 
pay. In fact, we assert that there is not a single person 
who can demonstrate that accumulator traction at pre- 
sent is a commercial success in England. We could, if 
necessary, prove it to be a failure.” 


A Luminous Sign Board.—The application of elec- 
tricity to advertising is ingeniously illustrated at 
the well-known Horseshoe Tavern, Tottenham Court 
Road, where a sign is being erected in the shape of a 


colossal horseshoe for illumination by electricity. The. 


horseshoe is made of bent American elm, hollow, and 
studded on each side with large lenses, exactly opposite 
each other. Between the lenses Edison lamps are 
placed. The sign is eight feet nine inches high and 
eight feet wide at its greatest breadth. It contains 32 
lamps of 8 candle-power, fed by 19 strands of 16 wire. 
Each lamp is protected by a safety cut-out, and two 
safety cut-outs are also applied tu the mains. The 
mains are encased in woodwork inside the shoe, which 
is also protected externally with zine. The sign 
occupies a conspicuous position 150 feet above the 
ground. The work is by Messrs. Frank Suter & Co. 


The Scientific Treatment of Water in Steam Boilers. 
—-Under this title, Messrs. Sidney Minns & Co., of 
Dalston, have issued a pamphlet which would be worth 
a perusal by every user of steam power. It is generally 
admitted that the majority of boilers are worked at a 
disadvantage as to comsumption of fuel and durability 
(more or less great according to circumstances) owing 
to impurities in the water used, and as it is very de- 
sirable to find the Jeast expensive and troublesome 
remedy. The scientific treatment of the water, accord- 
ing tothe impurities found in it by analysis, is the 
course pursued by the firm named. 


NEW COMPANIES REGISTERED. 


Allen Everitt and Sons, Limited.—Capital £300,000, 
in £10 shares, 10,000 of which are £6 per cent. cumu- 
lative preference shares. Objects: To take over as a 
going concern the business of W. E. Everitt, trading 

s Allen Everitt & Sons, at the Kingston Metal Works 
and the Stephenson Works, Birmingham, and in London 
and elsewhere ; to carry on business as metal manu- 


facturers, metal workers, wire drawers, electrical 
engineers, metallurgists, manufacturing chemists, &e 
Signatories (with one share each) : *R. C. Christie, J.P. 
Roehampton; *W. E. Everitt and *F, D. Everitt 
Broomsgrove ; *C. C. Turnbull, Cheltenham ; *James 
Young, C.E., Lowmoor, Bradford; Cowley Lambert 
M.P., 23, Albert Gate, S.W.; *E. M. Everitt, Alne. 
church. The signatories denoted by an asterisk are 
the first directors ; qualification, 250 shares ; remunera- 
tion, £1,600 per annum and £15 per cent. upon the net 
profits after providing for the preference dividend. 
Messrs. W. E. Everitt and James Young are appointed 
managing directors. Registered 5th inst. by Carmel] 
Son & Stubbs, 14, Bloomsbury Square. 


Column Printing Telegraph Company, Limited— 
Capital £100,000 in £1 shares. Objects: To acquire 
patent rights in relation to printing telegraph machines, 
To erect, maintain and work telegraphs, and to transmit 
telegrams in accordance with the terms of any license 
granted by the Postmaster-General, or other authority, 
Signatories (with 1 share each) : John Moore, 5, New 
Bridge Street ; W. H. Ashenden, 53, Nunhead Lane : 
T. J. Bulling, 49, Penshurst Road, N.E.; J. Gennings, 
118, Drakefell Road, Nunhead ; J. Lanyon, 27, Dalberg 
Road, Brixton; A. Sanderson, 48, Northwood Road, 
Highgate ; W. P. T. Forbes, Wanstead, Essex. The 
first directors are the Earl of Wharncliffe, Viscount 
Lymington, M.P.; the Hon. Arthur Brand, W. H. 
Halburt, and Roderick Pryor; qualification, £200 in 
shares ; remuneration, £200 per annum each, with £300 
extra for the chairman. Registered 5th inst. by Rollit 
and Sons, 12, Mark Lane. Registered office, 5, New 
Bridge Street, E.C. 


Tabular Frame Wagon Company, Limited.—Capital 
£200,000 in £1 shares. To manufacture railway and 
tramway rolling stock, and to acquire patents relating 
thereto, and to carry on the business of civil, mechanical 
or electrical engineers. Signatories (with 1 share each): 
W. L. Greenfields, 8, Shedley Road, Forest Gate; A. J. 
Gallichan, 4, Mecklenburgh Square ; G. A. May, 200, 
Coldharbour Lane, S.E. ; J. H. Gretton, 5, King’s Bench 
Walk ; J. R. Hobson, Hanwell; A. Gregory, 114, Blair 
Street, Bromley ; J. Alexander, 5, Crescent Place, W.C. 
The signatories are to appoint the first directors; 
qualification, £500 in shares; remuneration, 1,000 
guineas per annum, and in addition £950 to each 
director for each 1 per cent. of profits available for 
dividend in excess of 10 per cent. per annum. Re- 
gistered 6th inst. by Johnson, Budd and Johnson, 24, 
Austin Friars. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Venezuela Telephone and Electrical Appliances, 
Limited.—An agreement of 6th June with N. J. H. 
Schotborgh, is supplemental to an agreement of 20th 
April, and in exercise of the option conferred by the 
second clause of that agreement, the company will 
satisfy such part of the consideration as consists of 
£42,200 of the first mortgage debentures of the com- 
pany, and £3,140 in fully paid shares, by the payment 
in cash of £45,344, being the proceeds of the issue of 
the said debentures and shares ; the residue of the said 
consideration to be satisfied as follows—£12,800 in first 
mortgage debentures, and £56,865, the balance thereof, 
in fully paid shares. 


Brompton Electric Fittings Company, Limited.— 
The annual return of this company is made up to the 
28th ult., and was registered 2nd inst. The nominal 
capital is £2,000, in £1 shares. The number of shares 
taken up is 1,050, upon which the full amount has been 
called and paid. 


Telpherage Company, Limited.—The annual return 


* is made up to the 6th inst., and was filed on the same 


day. The nominal capital is £50,000, divided into 2,0 Y 
“A” and 2,500 “B” shares of £10 each; 1,566 A 
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and 1,602 “ B” shares are taken up, and upon the former 
the full amount has been called, the “B” shares taken 
up being considered as fully paid. The calls paid 
amount to £16,022 10s., and unpaid to £137 10. The 
gum of £362 108. has been paid upon 50 “A” shares 
forfeited. 


Hastings and St, Leonards-on-Sea Electric Light 
Company, Limited.—The annual return of this com- 
pany, made up to the 5th inst., was filed on the 9th 
inst. The nominal capital is £50,000 in £10 shares. 
850 shares are taken np, 167 of which are considered 
fully paid. Upon 683 shares the full amount has been 
called, the calls paid amounting to £6,785, and unpaid 
to £45. 


Patent Lithographic Zinc Plate Company, Limited.— 
An agreement of 22nd March, filed 20th uit., provides 
for the purchase by this company of the English letters 
patent No. 6,170, and also the secret of Oskar Kinder- 
mann, which he states to be an improvement upon the 
said patent, relating to improved means of manufac- 
turing zinc plates for lithographic purposes. The con- 
sideration is £2,500, payable £1,500 in cash and the 
balance in shares. 


Stanhope Company, Limited.—The annual return of 
this company, made up to the 13th January, was filed 
on the 18th April. The nominal capital is £30,000 in 
£5 shares, the whole of which are taken up. Upon 
2,000 shares the full amount is considered as paid up, 
and upon the remaining 4,000 shares the full amount 
has been called and paid. 


Andrews and Preece, Limited.—An agreement of 
27th March, filed on the 6th ult., provides for the pur- 
chase by the company of the business of electrical 
engineers carried on by T. R. Andrews and Messrs. 
Preece at the Borough Mills, Bradford. The considera- 
tion, certain chattels and effects specified in the agree- 
ment, shall be such sum as is set forth in the value 
thereof in the accounts and balance sheet of the said 
firm at the last general account and stock-taking on the 
dlst December, 1889, payable in fully-paid ordinary 
shares. The consideration for the goodwill is £3,000 
in fully-paid deferred shares. — 


CITY NOTES, REPORTS, MEETINGS, &c. 


The Berliner Elektricitats-Werke.—Central 
Station Development, 


Tue second half of the report on the growth and capacity of the 
above-named electric lighting station has been compiled by Mr. 
Arthur Wilke.. It contains most interesting statistics regarding 


the gradual development during the last four years of the supply 


of electric energy, showing the remarkable variations in consump- 
tion of current for every season of the year, weekdays, Sundays, 
and holidays, as well as the division during the hours of each day. 
The growth of the aggregate consumption has been especially com- 
mented upon; thus during the second half of the year 1885 it 
amounted to 500,000 ampére-hours, rising gradually until it 
reached 11,600,000 ampére-hours for the same period in 1889. 
For every ampére capacity there was a consumption of 250 ampère- 
hours for the half-year ending 1885, and 483 ampére-hours for the 
corresponding term of last year, which shows how much more the 
capacity of the installation has been utilised. | 

In the carly days of this enterprise it was assumed that the 
electric light would only be adopted as a kind of luxury by certain 
progressive clients, but experience has since demonstrated that 
the demand for it is due to a greater extent to its numerous advan- 
tages, which cannot be claimed by any other kind of artificial 
illuminant. Assuming that the increase of demand will continue 
in the same ratio as heretofore, it has been calculated that the 
Consumption for the years 1890, 1891 and 1892 will approximate 
the following figures respectively in millions of ampère hours— 
Viz., 29, 40 and o1. 

The following table gives the maximum current strength for 
every month of the year in percentages of the entire capacity of 
the station, calculated in the year 1888 :— 


January 76 per cent. | July … 21 per cent. 
February ... 78 _,, 
March 08 PA September... 53 
June December... 70 


On certain days the momentary demand has reached as much as 
80 per cent. of the entire capacity of the plant. It would appear 
from the above table that the application of very large dynamos 
can scarcely be regarded as an advantage from an economical 
point of view, considering the enormous variations, and the author 
recommends medium sized machines which shall, as much as 

— be worked at their maximum or most advantageous 

oad. 

For convenience of comparison, the consumers are divided into 
seven classes, and the mean current used has been tabulated 
for every month since 1885. We extract therefrom the per- 
centages of consumption as they fell to each class during the last 
year :— 


Theatres ... 10°5 per cent. of the total current 
Banks ” 
Shops eee ” 
Restaurants ” ” 
Factories eee eee 1 ” ” 
Dwellings ... 3 ” 
Various ... » 


Of great importance is the introduction of electric motors. 
These are mostly used during the hours when the demand for the 
electric light is moderate, consequently the increasing consump- 
tion for motive power advantageously enhances the earning 
es en of the station plant. It is also hoped that in chemical 
industries electricity will find ever widening applications, so that 
eventually certain installations may find a practically continuous 
field of supply. 

The capital invested at present amounts to 7,200,000 marks, or 
nearly 360,000 pounds sterling, employed in the following 
manner :— 


Real estate ... wis ... 2,800,000 marks. 
Conductors ... ... 2,000,000 ,, 
Stock ... ine one à 
Total … ..- 6,700,000 marks. 


The remaining 500,000 marks form the working capital of the 
company. | 

Income and cxpenditure are given for the last two years in 
marks. 


1887 1888. 1888-1889, 
Income … 636,823 marks. 1,146,009 marks. 
Expenses ... 354,329 ,, 629,114 ,, 
Profit ... 281,494 marks. 525,895 marks. 


The financial year 1889-90 will probably show an income of over 
two million marks. Dividends of 7} and 8 per cent., respectively, 
have been paid to the shareholders during the past two years. 
Altogether, the company is in a most prosperous condition, and 
according to the diagram representing the fluctuations in values, 
the shares have been at very high premiums, up to 90 per cent. in 
some recent cases. 


Northampton Electric Light Company. 


A meetine of the shareholders of the Northampton Electric Light 
and Power Company, Limited, was held on Tuesday last week in the 
Council Chamber of the Town Hall, Mr. S. L. Seckham (director) 
presided. 

The Chairman proposed the acceptance and adoption of the 
report and statement of accounts read by the secretary, which 
latter showed :—To share capital, 10,000 shares of £1 each, 
£10,000 ; to amount paid on 10,000 shares, £4,850; interest in 
Union Bank, £14 7s. 6d.; total, £1,864 7s. 6d.; by 103. per share 
paid on application and allotment on 9,500 shares, £4,750; on 
account of 500 shares, £100—£4,850 ; remaining unpaid on account 
of 500 shares, £150; by 103. per share to be éalled up on the 
whole 10,000 shares, £5,000—2£5,150; altogether, £10,000; by 
purchase of land in Angel Lane, £920; by land tax redemption, 
£6193. 7d.; by interest on purchase money, £3 23.; by Board of 
Trade deposit (to be returned), £1,000; by solicitors’ charges on 
account of formation of company, licence, &c., £300; registration 
fees and stamp duties, £67 53.; by Board of Trade licence, £50; 
by Board of Trade provisional order, £50; by sundry accounts for 
advertising, printing, stationery, &c., £158 53. 5d.; broxerage, 
£110 163. ; £736 63. 5d.; balance at Union Bank, £2,197 19:3. Gd.; 
total, £4,862 73. 6d. The report and accounts were adopted. 


TRAFFIC RECEIPTS. 


The Brazilian Submarine Telegraph Company, Limited. The traffic receipts or 
the week ended June 6th, amounted to £4,094. 

The Great Northern Telegraph Company, Limited, The receipts for the moath of 
May amounted to £24,000; 1st January—3lst May, 1890, £105,800; correspond- 
ing months 1489, £106,800 ; do. 1888, £108,400. 

The Western and Brazilian Telegraph Company, Limited. The receipts for the week 
ending June 6th, after deducting the fifth ef the gross receipts payable to 
the London Platino-Brazilian Telegraph Company, Limited, were £3,143. 
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SHARE LIST OF ELECTRICAL COMPANIES. 
Present Closing Closing Business 
Amount Name Shares’ | Quotation. Laurie west 
£ Highest. | Lo 
250,000 | African Direct Telegraph, Ltd., 4 p. c. Deb. ara sacha Bearer 100 98 —101 98 —101 pete 
1,549,160 | Anglo-American Telegraph, Limited … | Stock 50 — 51 505— 513 51} 50} 
2,725,420 Do. do. 6p.c. eferred . — de: de où | 863— 873 87 — 88 87} 863 
2,725,420 Do. do. Deferred ... ose … | Stock 15k— 16 15}— 16 152 15 
130,000 | Brazilian Submarine Telegraph, Limited .. 10 11;— 12} 113— 12} 124 114 
99,000 Do. do. 5 p. c. Bonds.. 100 101 —103 101 —103 102} ‘ods 
75,000 Do. do. 5 p. c. 2nd Series, repayable J une, 1996 100 106 —109 106 —109 
63,416 | Brush Electric Engineering Ordinary, Nos. 1 to 63,416... —... 3 28— 2% 25— 23 2} 25 
63,416 Do. do. Preference, Nos. 1 to 63,416 2 14— 23 1gj— 2% 
224,850 Consolidated Telephone Construction and Maintenance, Ltd. 14/- 4—-—s—sqs$x0 ao 
20,000 | Crompton & Co., Limited, 7 p. c. Pref. Shares, Nos. 1 to 20,000 | Stock 53— 5} 53— 5} 
16,900 | Cuba Telegraph, Limited ... ove 10 113— 124 11$— 12} 12} 
6,000 Do. do. 10p.c. Preference .. 10° | 173— 18} 173— 18} 1718 
12,931 | Direct Spanish Telegraph, Limited (44 only paid) 5 4 
6,090 Do. do. 10 p. c. Preference... oes me 5 9 — 10 9 — 10 
60,710 | Direct United States Cable, Limited, 1877 dus eo 20 103— 103 103;— 103 10;| 10) 
400,000 | Eastern Telegraph, Limited, Nos. 1 to 400,000 ...  … sos 10 13;— 14} 135— 14} 14} 133 
70,000 Do. 6 p. c. Preference 10 14$— 15} 15 — 15; 153 15} 
200,000 Do. : p. c. Dehs. (1877 issue), repay. Aug., 1899 100 108 —111 108 —111 
1,290,000 Do. 4 p. c. Mortgage Debenture Stock … Stock 107 —110 107 —110 108 197 
250,000 | Eastern Extension, Australasia and China Telegraph, Limited 10 13$— 14} 13g— 14} 14} 1313 
320,000 Do. 6 p. c. Debentures, repay. February, 1891 __..... ie 100 101 —103 101 —103 
446,100 Do. 5 p. c. (Aus. Gov. Sub.), Deb., 1900, red. ann. drgs. 1¢0 103 —106 103 —106 
12,500 Do. 5 p. c. Debentures, 1890, redeem. ann. drawin ; 100 103 —106 103 —106 
367,900 | Eastern and South African Tel., Ltd., 5 p. c. Mort. Deb., 1900.. 100 102 —105 102 —105 
19,900 | *Electricity Supply Co. of Spain, Nos. 101 to 20,000  … 5 4i— 5} 4$— 5} 
46,700 | Elmore’s Patent Copper Depositing, Ltd., Nos. 23,001 to 7 . 2 4j— 5} 4$— 5} 53, 415 
19,700 | Fowler-Waring Cables, Nos. 301 to 20 000 (83 only Pad) 5 2}— 2} 2j— 2} 
180,227 | Globe —o and Trust, Limited - 10 8i— 94 8i— 94 9} 8i 
180,042 do. Gp. c. Preference 10 153 14§— 154 154 144 
150,000 | Great ses Tel. Company of Copenhagen ... 10 15$— 16} 15$— 16} 
40,900 - do. 5 p. c. Debs. (issue of 1881) 100 102 —105 102 —105 
250,009 | do. do. (issue of 1883)  … 100 104 —107 104 —107 
9,334 A * and Batley, Ltd., Ordinary, Nos. 4,667 to 14,000 ... 10 12— 13 xd} 12 — 13 
5,334 Do. 7 p. c. Cumulative Preference, Nos. 2,667 to 8,000 10 11 — 12 xd} 113— 12} 
41,600 | India-Rubber, Gutta-Percha and Telegraph Works, ee.) 10 194— 204 193— 20} 197 193 
200,000 Do. do. 4} p. c. Deb., 1896... eee 100 103 —106 103 —105 
17,000 Indo-European Telegraph, Limited... ose 25 38 — 40 37 — 39 
38,348 | London Platino-Brazilian Telegraph, Limited , 10 6— 7 6— 7 
109,000 Do. do. .e. Debentures 100 107 —110 107 —110 
49,900 | *Metropolitan Electric Supply, Limited, Nos. 6,101 to 50 000 .. 10 5i— 5 5j— 5} 58 oe 
386,875 | National Telephone, Limited, Nos. 1 to 386,875 ... esa ioe 5 j— 6 5i— 6 55; 
49,825 Do. New Nos. 386,876 to 436,700 pied: ae 5 5i— 6 5i— 6 515 5} 
15,000 Do. . + c. Cum. Ist Preference .. 10 124— 12% 124— 13 125 
15,000 Do. 6 p. c. Cum. 2nd Preference ‘(£8 only paid) 10 10j— 10} 10}— 10} | 
220,000 | Oriental l'elephone, Ltd., Nos. 80,001 to 300,000 (11/- only paid) 1 j— 4— 
pa South of Englan elep one, td., Or inary, Nos. 1 to 2,000, 
200,750 2,501 to 3,500, 93,251 to 300,000 
20,000 o 6p.c. Cum. Pref., Nos. 1 to 20,000 (£34 only paid) 5 33—. 3 33— 33 
3,381 | Submarine Cables Trust — ... Cert 110 —116 112 —116 114 
78,949 | Swan United Electric Light, Limited (833 only paid) 5 ij— 5} 5j— 5} 5} 5} 
37,350 | ‘Telegraph Construction and Maintenance, Limited 12 44 — 46 46 
150,000 Do. do. do. 5 p. c. Bonds, red. 1894 100 101 —104 101 — 104 
55,000 | United River Plate Telephone, Limited ... 5 44— 5 4i— 6 4% 
146,000 Do. do. 5 p. c. Debenture Stock... …… | Stock 90 — 94 90 — 94 
100,000 Do. do. 7 p. c. Debs., Nos. 1 to 1 ,000 100 ond 
15,609 | West African Telegraph, Limited, Nos. 7, 501 to 23,109 .. ves 10 9 — 10 9 — 10 
300,000 Do. do. do. 5 p. c. "Debentures ae FA 100 99 —102 99 —102 101 sa 
30,000 | West Coast of America ss Limited a cé 10 53— 6 63— 7 7 63 
150,000 8 p. c. Debs, repay. 1902 ... | 100 111 —116 111 —116 1144]... 
64,572 Western and Brazilian Telouvenh, Limited PSS 15 93— 10} 9$— 10} 103 95 
26,986 Do. do. do. 5p.c.Cum. Preferred .. 73 6j— 6} 6}— 6} 3 de 
26,986 Do. do. do. 5p. c. Deferred .. 74 i. 4 i— 4 34 33 
200,000 Do. do. do. Gp.c. Debentures af © ” 1910... 100 106 —109 106 —109 108 106$ 
250,000 Do. 6 p. c. Mort. Debs., series “ B” of ’80, red. Feb., 1910 100 104 —107 104 —107 
88,321 West India and Panama Telegraph, Limited  …. 10 23— 23 23— 28 
34,563 Do. do. do. 6 p. c. lst Preference 10 11 — 114 11 — 11} 
4,669 Do. do. do, G p. c. 2nd Preference... 10 124— 13} 124— 13} 
1,336,000 | Western Union of U.S. Tel., 7 p. c. lst Mort Piatt Bonds $1,000 | 120 —125 120 —125 123 
179,300 Do. do. Gp.c. Sterling Bonds ... 100 99 —101 09 —101 
42,853 |*Westwstr. Elec. Sup. Corp., Ord., Nos. 101 to 42,953 (£2 only paid) 5 1j— 2} 1j— 2; 
| 


| 


* Subject to Founders Shares. 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Blackpool Electric Tramway Company, Limited, £10 (£6} paid), 6{—7}.—Electric Construction Corporation (£10 paid), 9}—104. 
—House-to-House Company (£5 paid), 5—5}.—London Electric Supply Corporation, Ordinary (£5 paid), 24—3.—Manchester 
Edison and Swan.Company, £9, (£1 paid), 11/- —12/-. 


BANK RATE or Discount.—3 per cent. (17th April, 1890). 
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LEGAL. 


King, Brown and Co, v. Anglo-American Brush 
Electric Light Corporation, Limited. 


(Continued from page 653.) 


Taurspay, May 29th. 


discussion upon the reclaiming note by the Anglo-American 
El + Electric Light Corporation, Limited, against Lord Trayner’s 
interlocutor, reduced their patents, was resumed in the First 
Division of the Court of Session on Thursday. Mr. Jameson, for 
the reclaimers, proceeded to read from the evidence in the case to 
show what was thought of Varley’s specification by witnesses 
skilled in electrical science. He quoted first of all, at great length, 
from Sir William Thomson’s evidence to the effect that if anybody 
followed the directions in Varley’s specification he would produce 
an unworkable machine. Sir William Thomson’s evidence came 
to this, that Varley presented a specification in which there were 
a great number of directions as to a particular machine, which on 
being made would be a useless and unworkable machine founded 
on erroneous theories with hc to electricity and magnetism. 
When they came, in the middle of this specification, to the lines 
regarding the winding that might now be held to describe com- 
pound winding. They were not inconsistent with it except as to 
the first two lines. Reading that now it would be easy for any 
person to get rid of these two lines and say they were a mistake, 
but going back to the state of knowledge at the time the machine 
was made, in Sir William Thomson’s opinion, it would put any 
person off the scent, and, although a person might be led to it as 
in one passage it was not such a description as to amount to an 
anticipation of Brush’s patent. It was very important with 
to the state of Varley’s own mind to consider this matter 
because he had no conception of what he was doing himself. That 
was shown by Varley’s own evidence because he did not claim 
this great improvement as he considered he was anticipating. But 
Sir Wm. Thomson and the other skilled witnesses said Varley’s 
specification had nothing whatever to do with series shunt wind- 
ing. Mr. Preece and Prof. Perry and Mr. Brush had all given 
evidence of a very decided nature. Mr. Brush’s machine had re- 
mained in use until the present day with hardly any modification 
of its original construction. Now the next thing he asked atten- 
tion to was the history of Varley’s machine and the question of 
prior use. He contended that it was not proved that this machine 
was à compound wound machine. There were two wires, cer- 
tainly, upon the magnets, but they were arranged in such a way 
that they might be coupled up in a great variety of manners 
owing to the number of terminals they had in the machine. Ac- 
cordingly as they were coupled up in one way or another they 
might either have a series shunt machine or a shunt machine; or 
perhaps, for all. he knew, that machine excited separately by 
taking a pair of bobbins and putting them on one commutator. 
Whether that were so or not, he (Mr. Jameson) submitted there 
was no public user in the proper sense of the word—that this was 
properly an experimental machine, and that although members of 
the public witnessed the experiments they came to nothing more. 
He therefore appealed to the law that merely experimental 
machines, never brought into regular use, and thrown aside alto- 
gether would not be permitted to invalidate a subsequent patent 
of a useful invention. 
The Lorp Prestpent : If the other side is right in holding that 
Varley’s disclosure was an anticipation of your invention, it does 


_ not matter whether it was used afterwards or not. 


Mr. Jameson: That is so. 
The Lorp PRESIDENT : But on the other hand, if it is not a dis- 
ure of something equivalent to your invention, although it is 
used, that will not interfere with your invention. What bearing 
has this upon the present case ? 

Mr. Jameson : This machine was made under Mr. Varley’s own 

superintendence and direction. 
he Lorp PRESIDENT: But is the machine not constructed ac- 
cording to Varley’s specification ? 3 
Mr. Jameson: The other side say so, and they found very 
strongly upon that. 
he Lorp PRESIDENT : There is no doubt that prior use has a 
separate chapter in the patent law, but that it is applicable to the 
same invention I rather doubt. 
- JAMESON : That is a possible state of matters. 

The Lorp Prestpent: There are cases where I have seen prior 

ventions and prior use both pleaded, prior use as applied to 
à different stage from the prior invention. 

Mr. Jameson : That is generally the case. 

Mr. Murray: If the machine is a compound a machine 
and was actually used, it does not matter whether anybody used 
it afterwards, or not. : 

The Lorp Prestpent : Of course if that is the case it would be 
quite separate, but I do not understand that to be the theory of 
the pursuer or the Lord Ordinary. 
yn Murray: If my friend is successful in his theory, Mr. 

arley’s specification meant nothing at all, and nobody could make 
anything of it. 

"A T. JAMESON : Even assuming this specification was intended 
to disclose series-shunt winding and that this machine was made 
M conformity with that specification, it is quite possible that my 


friend would not be able to succeed upon the point of the user of 
his machine, although I convinced your lordships that the specifi- 
cation taken by itself would not disclose an invention in a practi- 
cal useful way to the public. He meant generally that the 
specification did not come up to the requirements, because, 

though that was in Varley’s mind, he did not publish the inven- 
tion in such a way that the public could derive any practical 
utility from it. If he were right there the publication went for 
nothing, but his friend again said that if they had failed to pub- 
lish their invention in such a way as to make it practically useful 
to the public and to the profession, yet they made the machine 
themselves ; that Varley understood what was in his mind, and 
he made a machine and used that machine. 

Lord McLaren : If the inventor only understands the specifica- 
tion himself, that will not do for the public. 

-Mr. Jameson: Well, about this machine, your lordships will 
find a biography of it—— 

The Lorp PRESIDENT : Not an autobiography. (Laughter. 

Mr. Jameson : If you turn to the evidence of Gorman and others, 
who were connected with the firm of Siebe, Gorman & Co., at 
whose works Varley’s machine lay for some time, ‘their evidence 
showed that on all occasions upon which the machine was brought 
out it was for the purpose of seeing what mechanical requirements 
were necessary to make the machine go well. It so happened that 
in a part of Siebe and Gorman’s yard, where the machine was 
situated, there was an ice machine and Varley’s machine was 
used to photograph it. Further, the light being there it was 
used for the purpose of seeing into a diving tank. These were, 


_ however, only experimental runs of this machine with the view of 


mechanically improving it, and after trying it again and again 
it was put aside. In short the result was that Mr. Varley became 
convinced that it was an unworkable machine, because if he had 
thought it was a machine that would be successful and useful in 
producing electric light he would have made it public. But 
instead of doing anything more about it he went away to this gun 
metal store of Siebe & Gorman’s and allowed the machine to 
remain there from 1877 until 1887 when it was brought out 
for the putposes of the case against Mr. Brush. That was the 
history of the machine. As to the machine itself Sir William 
Thomson and Prof. Perry both said it was plainly an experimental 
machine on account of the quantity of terminals. Then Mr. 
Preece, the electrician to the General Post Office, said that Mr. 
Varley made a series machine in 1866 and exhibited it at the In- 
ventions Exhibition of 1885. Mr. Varley was awarded a gold medal 
for it but nothing was said about the wonderful discovery of series- 
shunt he alleged he had made in 1876, nor of the machine which 
was constructed on that principle. Mr. Jameson contended that 
he had shown very clearly, not only what sort of machine 
this was but also what even the inventor thought of it. 
Mr. Varley did not bring it forward at all at this exhibition 
of inventions and nothing was heard about it until it was 
brought out in the Crompton case. Professor Pe in his 
evidence thought it might be coupled up as a series-shunt 
and Prof. Silvanus Thompson was of opinion that the mere work- 
ing of the machine would not show whether this was a series-shunt 
or not. That was really all that was said about this machine, and 
it amounted to this, that it was used occasionally in order to see 
what was needed to make it work properly. Lots of things were 
tried, and then it was taken out of the road. Varley himself was 
asked about this, and he gave some excuse about pecuniary affairs. 
He said he was carrying on experiments with the machine, and 
also making fresh machines to carry out these experiments. Even 
by his own confession Varley had begun then with experiments. 
Now, in connection with that, it was only right where considerations 
as to the utility of the inventions came in that he should shortl 
point out to their lordships the history of the Brush machine. In 
point of fact it had been largely used at home and abroad. 
Mr. Imray, himself a witness for the pursuers, admitted very 
candidly that the series-shunt contained the constant potential., 
and, at all events, the self-regulation. There had been a grea 
deal said about constant potential, but it was nothing more than 
perfect self-regulation. Mr. Brush brought in this self-regulation 
to an extent never before approaching to constant potential, which 
had come to be worth a great deal since the introduction of the 
incandescent light. The result had been that this machine of 
Mr. Brush’s had been published, and it was taken up by a company, 
and the machines had been sold, both in this country and America, 
since 1878, when this patent was taken out. That was all he need 
say upon the evidence in the case, and the next matter was the 
question of law applicable to that evidence. As to the law, he had 
to say, generally, that whatever was essential to the invention 
must be read out of the prior publication. He submitted that 
that applied to the present case, as was shown in the evidence, 
especially of Mr. Preece, the Chief of the Post Office Scientific 
Department, who pointed out that this compound-winding was a 
thing that depended upon the way in which the wires were 
wound, and the way in which they were connected. But the 
question was whether this patent of Varley’s disclosed such specific 
details of compound winding as to amount to prior publication of 
this discovery patented by Brush. Now, in considering the ques- 
tion they were entitled to take up Brush’s patent. Nothing could 
be more distinct than Brush’s description. As against that they 
were to take Varley’s specification. Although Varley in eight lines 
of his specification might state something consistent with series 
shunt, yet he did not disclose it in such a way as to enable any 
person to distinguish it from the excitation from a separate source, 
or to disclose to any ordinary scientific reader of that specification 
at the date that Varley was introducing a new method of winding 
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hitherto unknown, which was to effect a great improvement in the 

working of the dynamo machine. Brush set forth his object, but 

there was no object set forth by Varley. Varley’s object was the 

extraordinary one of storing up electricity in the bobbins and the 

details led to confusion. 

The Lorp PRESIDENT : I should like to know if the law regard- 
disclosure in the prior specification is disputed. 

r. Dickson, for the pursuers: The defenders say that the dis- 
closure in the original must be as complete as in the final specifi- 
cation, and we think that is carrying it too far. 

Mr. Jameson: I do not carry it so far as that, but it amounts 
practically to that. The specification certainly must disclose a 
ptacticable mode of pega À a certain result. Did Varley do 
that at all? He did not tell how to do it directly, either in the 
specification or by directions. Varley went on to suggest certain 
ways of winding the magnets, but he gave no specific directions 
that would enable a person to carry that knowledge into useful 
effect. Then they had the most learned electricians in the world 
telling that the specification was full of misleading information. 
The result was that no outside person could reckon with confidence 
on attending to Varley’s specification, not even the inventor him- 
self. But Mr. Brush came afterwards and showed the means by 
which the end could be attained, and according to the law as laid 
down by Lord Chelmsford he was entitled to the invention, as his 
machines had been used since with invariable success. On the 
whole matter of the law, Mr. Jameson submitted that the Brush 
Company were entitled to a verdict in their favour on the ground 
that Varley’s specification was not an anticipation by prior pub- 
lication of the invention which was set forth in Hadden’s, or 
Brush’s, specification and letters patent, and that for the reason 
that taking it upon the most favourable view that could be, that 
part of that description was consistent with series shunt winding, 
yet he submitted with very considerable confidence that even if 
they assumed that was in Varley’s mind it was at best a very hazy 
notion ; and that he himself did not so disclose it to the public as 
to enable them to make use of that invention. Comparing it with 


Brush’s specification that was clearly brought out, because the © 


whole invention was shown not only in the a but also 
in the drawings. The only drawing that Varley gave was one 
that took them away from series shunt. That being so, he did 
not think it mattered in the least that reading Varley’s specifica- 
tion with present day knowledge they were able to say now it 
would + series shunt. Varley did not claim it besides, and 
he gave the very lame excuse for not doing so that he thought it 
would be an infringement of his brother’s previous disclosure. 
The next question, whether there was anticipation by prior user 
of the matinee must stand by itself apart from the specification 
altogether. Now he thought it was quite settled law that antici- 
pation by a similar but useless machine would not invalidate a 
patent. A subsequent patentee who invented a useful machine 
and gave the world the benefit of it was not to have his rights 
taken away from him by some person coming forward who had 
invented a useless machine some years before and was not able to 
make anything of it. Nor, again, would an experimental machine 
that had been set aside after trial invalidate a subsequent patent. 
It did not require that the machine should have been in use down 
to the time of the patent being brought forward. It would do if 
it had been regularly used and put to useful work even if the use 
had been discontinued, but it must have been used in some way 
different from mere experiment. Varley never made a machine 
in which compound winding was practical; there was no user of 
it. He therefore submitted that Mr. Varley’s machine was un- 
workable, and that there was no good ground for reduction of this 
patent of Mr. Brush’s which had been found so successful. 

Mr. Granam Murray, for the pursuers, said he would begin 
with the commutator, upon which the Lord Ordinary was 4 his 
favour, and consider the alleged discrepancies between the pro- 
visional and the complete specifications. He did not think there 
was any difference between them as to the law of the matter. 
Mr. Jameson had quoted several cases. The only other case which 
required to be quoted was one recently decided, viz., Bailie v. 
Robertson. In that case Lord Blackburn gave a clear exposition 
of the law upon this matter. He thought pt were clearly at one 
that what must be dirclosed in the provisional specification was 
the po nature of the invention, and what must be disclosed 
in the further specification was necessarily a sufficient way of 
carrying that out. But if he were able to show that the thing 
disclosed in the complete specification was a different invention 
from that in the provisional, then the patent was bad. His point 
depended upon a proper understanding of the functions of ! the 
commutator in one of Brush’s machines, and their Lordships would 
see that this was an invention of a very useful electrical device. 
Their Lordships would also see that the divergence between the 
provisional specification and the final specification came to this, 
that all that was discovered, all that was claimed in the pro- 
visional specification were mere mechanical improvements having 
to do with the circumstances of the commutator. They should take 
the commutator as a known thing and they were giving a new 
mechanical construction to that commutator so that it would wear 
better. But when Hadden came to the final specification he had 
discovered something else and that something else he claimed, and 
thereby the electrical efficiency of the machine was enhanced. In 
the original specification a disclosure was made of what might be 
called a mechanical construction of the commutator and that 
alone. It was to construct commutators cylindrical, with an insu- 
lating hub or body, to which were attached metallic sub-segments 
placed in electrical connection with the general mechanism. 
They must take that, as everything else in the specification to a 


certain extent, with what they were told as to general knowledge, 
there was nothing new about making cylinders cylindrical. Com. 
mutators must always have some insulation. 

Lord McLaren: Does a hub mean a cylinder ? 

Mr. Granam Murray: A boss, or hub, means the hub of a 
wheel. | 

Mr. Jameson: A boss is the hub of the universe. (Laughter.) 

Mr. Murray said that reading in that general knowledge he 
thought there was no doubt as to the construction of that, and as 
to what he had discovered. He had disclosed in his patent that 
he was to have sub-segments placed in electrical connection with 
his commutator and then metallic wearing segments detachably 
attached to sub-segments, but there was no intimation there of 
anything but a mechanical contrivance for making his commuta. 
tors cylindrical with sub-segments and wearing segments detach- 
ably attached. When he came to the final specification he found 
something very different. Here he claimed the insulati 
segments, T, which were for the purpose of cutting the armature 
bobbins out of circuit when they were crossing the neutral or cur- 
rent-reversing points of the magnetic field. That was foreshadow- 
ing an invention that was not in any way disclosed in the pro- 
visional specification. Mr. Jameson had said that Mr. Brush 
had not claimed that this was a useful function, and that by seg- 
ment T they only claimed a mechanical arrangement of the com- 
mutator. That was not what Mr. Brush said. Mr. Brush was 
asked about that. He was asked :—‘ Describe the operation of 
Hadden’s commutators which are described in the third division 
of his specification, and claimed in claims 2, 3, 4,5 and6. (A.) 
The operation of the commutators described in the third division 
of the Hadden specification as claimed in claims 2, 3, 4, 5 and 6, 
is as follows :—First, it resolves the alternating currents that are 
generated in the armature into a continuous current in the field 
magnet coils and the external circuit. Second, it cuts opposite 
bobbins of the armature out of circuit and operation when they 
are at and sufficiently near the neutral or current reversing point 
in the field, leaving them in circuit and active only while they are 
effective in developing current. Third, the special construction 
described in division 3, and pointed out in claims 2, 3, 4, 5 and 6, 
enables the segments of the commutator as they become too much 
worn to be readily and cheaply renewed without disturbing any 
permanent mechanical or electrical connections, and without dis- 
integrating the machine or commutator in any way. 

‘ What is the purpose or object desired to be secured by the seg- 
ments, T, in the fourth claim ?—The segments, T, operate to so 
break and open the circuit of their associate armature bobbins 
that those bobbins shall be open circuited while they are i 
a the neutral or current-reversing points of the field of the 

mo. 
ve State wherein the novelty of the subject matter of claim 4 
consists.—The novelty of the subject matter of 4 consists in pro- 
viding a dynamo commutator with segments having the following 
characteristic and function: They are metallic, like the electro- 
conducting segments of the commutator, thus forming a wearing 
surtace corresponding to the general wearing surface of the rest of 
the commutator, whereby, as the Hadden patent states, ‘ I insure 
a uniformity of wear over the entire face of the commutator.’ An 
insulating segment, T, as I have already explained, operates to cut 
out of circuit a pair of armature bobbins while they are passing 
through the neutral or current-reversing points of the field. This 
is its peculiar function. ; 

‘ State wherein the utility of the subject matter of claim 4 con- 
sists.—The utility is twofold: First, in cutting out of circuit arma- 
ture bobbins at a time when they are unable to contribute 
current to the general circuit, and thus prevent the discharge and 
waste of current from the active bobbins through them at such 
time. Second, in being made metallic and similar to conducting 
segments, whereby uneven wearing of the general commutator 
surface is avoided.” | 

Mr. Murray proceeded to point out that Mr. Brush himself took 
this view of the matter, and accordingly the only question which 
seemed to remain was, if there was any indication at all of this in 
the provisional specification. That there was a novelty in this 
cutting out of the armatures, if they excepted Varley, there was 
no doubt. Prof. Silvanus Thompson in his evidence said, “ With 
regard to the commutator, the insertion of metallic insulating 
segments is an important principle in detail. It is not the prin- 
ciple of working of the whole machine, but it helps undoubtedly 
to preserve the commutator from wearing to an untrue form. (Q.) 
Do you represent that, according to your view, the only invention 
disclosed and claimed by Brush there was the metallic insulating 
segment so far as it gave an insulating segment of cylindrical à 
face for the purpose of keeping cylindricity, and not so far as 1 
provided a means of insulation? (A.) Both were novel points. 
know of no case where an insulating body had previously beer 
used in a commutator.” Mr. Murray proceeded to say it was er 
probably a question of evidence at all, because the construction : 
the specification was for their Lordships, but no witness when he 
was asked to point out anywhere in the provisional specification à 
single passage or line that disclosed an invention by which eo 
electrical result of cutting out the armature at a neutral gp à 
the circuit was obtained could do so. The argument on the other 
side was not rested on the slightest attempt to show that the pro- 
vince of the insulating segment, T, was disclosed in the pere 
specification. It was rather directed to try to prove that in 24 
complete specification and claim Mr. Brush did not imply any su 


thing. But the person who must know best about it after | was 


Mr. Brush. But Mr. Brush did not see the danger of giving 
evidence about this long before the proof that was taken in 
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Court of Session and before objection could be urged. At the 
same time it was clear that if it had not been for the defect in the 
original specification they should not have had the argument 
against it. Therefore upon this point he submitted that when the 

tent was looked at, and especially when the provisional specifi- 
cation was looked at, it was impossible not to see there was a 
meritorious invention in the complete specification and in the 
claim that was never adumbrated at all in the original speciti- 


tion. 
“The Court adjourned for the day. 


The debate was resumed on Friday, May 30th. 

Mr. GranaAm Murray, for the pursuers, continuing his 
said he had almost concluded what he had to say on the discon- 
formity of Brush’s provisional and completed specifications in 
regard to the commutator. He should now like to say a few words 
upon the claim itself, and to show that it was impossible for his 
friends on the other side to urge that that claim was not for an 
electrical contrivance for having an insulating segment, 'r. It 
was quite impossible for them to say that there was nothing buta 
claim for a mere mechanical contrivance. Therefore they tried to 
avoid it by enlarging the provisional and by lessening the final 
specification. In the final specification Brush claimed :—*“ A com- 
mutator cylinder consisting of an insulating hub or body to which 
are attached sub-segments placed in proper electrical connection 
with the general mechanism in which the commutator is employed 
and wearing segments detachably attached to said sub-segments.” 
That claim was quite a proper echo of the provisional. The third 
claim was :—‘ The combination of sub-segments, R, wearing seg- 
ments, s and T, and screws, K, substantially as and for the pur- 
poses shown in division three.” That, again, was a claim that 
quite properly went along with the gr lees ra because it was a 
claim for a particular arrangement of the particular pieces which 
he had shown, as carrying out the general device of claim two. 
But then claim four was for ‘a commutator having metallic 
insulating segments, T, substantially as shown in division three.” 
That claim was nonsense unless it was a claim for a segment, T, in 
its character of an insulating segment, because otherwise they had 
it already. It added nothing especially to the second claim, 
because it was not the segment itself ; it was the commutator 
having metallic insulating segments, T. 

The Lorp PRESIDENT: You say the point in which it exceeds 
the provisional is the insulating segments, T. 

Mr. Murray: Yes, the wholestress being upon the “insulating.” 

Lord McLaren: He explains in the complete specification the 
electrical advantage of cutting off the current at these points. 
You say that this claim three is for an arrangement by which an 
electrical advantage is gained, which is not prefigured in the pro- 
visional. But suppose he had not set forth in the complete speci- 
fication the electrical advantage, but had merely set it out asa 
mechanical arrangement, and then claimed it in the words that he 
has used, would that not have been a good claim as being one of 
on many mechanical ways in which the thing could be carried 
out. 

Mr. Murray said he would not have written his fourth claim 
at all, because it would have been quite unnecessary. He would 
have covered everything in claims 2 and 3. 

_ Lord McLagex said the further consideration followed, whether 
if it would be a good claim, it could be vitiated by the fact that 
the specification also disclosed that electrical advantage. 

Mr. Murray said it all depended on how they construed the claim. 
It was a very curious thing to disclose that electrical advantage 
and have a claim appropriate to it, and afterwards to say that they 
did not mean to claim the electrical advantage. There were two 
answers to the reclaimers’ view upon that point, first, that claim 
four would be useless because they had already got it, and, 
secondly, that suppose claim four were read as not a claim of an 
electrical advantage at all, but a claim merely of a mechanical 
arrangement, then it was not patentable, because the only patent 
would be making the insulating segment, which had been of wood, 
metallic. ‘Therefore he thought he put his friends on the other 
side in a dilemma on that point. Nobody reading that, and havin 
read the description in the body of the specification before, coul 
fail to see that what was being claimed there was an electrical 
device and not the mere mechanical device of having the segment 
made of metal instead of wood. Another point he made here was 
that the other side always read “ insulating ” as if it were “ insu- 
lated,” but it was the power of insulating that was described and 
claimed, not something insulated. That was all he had to say on 


the discrepancy between the provisional and final specification. 


But there remained the question whether Brush’s commutator as 
described in that specification was not invalidated by prior use. 
Now there were what were known as the Manchester or Wilde’s 
commutator. Evidence with regard to them he need not read for 
this very good reason, that he did not think the other side con- 
tended that he had not perfectly well proved that these commu- 
tators were used. Their point, and the Lord Ordinary’s point, was 
that these commutators were not proper anticipations. He then 
showed two of the Manchester commutators, one with and the 
other without wearing segments. These commutators were taken 
off the shaft and the shaft itself was insulated from one half of the 
commutator and made to be in electrical connection with the other. 
That was to say instead of hav ing a pair of wires, as in Brush’s com- 
mutator, the metallic shaft of the machine itself served the elec- 
trical purpose of one wire, and one wire only was brought into elec- 
trical connection with the other half of the commutator. That was 
the difference upon which the Lord Ordinary had gone. The Lord 


Ordinary said in his note that with regard to Varley’s and the 
Manchester commutators, he thought it might be said “ that they 
are cylindrical, with metallic su ments, having metallic wearing 
segments detachably attached. They also had an ‘insulatin 
body ’ or I should rather say ‘ insulating substance,’ for the wo 
body is ambiguous. Yet with all these points of similarity I do 
not regard them as anticipations of the defender’s commutator. 
The insulating hub or y of the defender’s commutator is the 
‘ body ’ or basis on which his commutator is constructed—to which 
the various parts of his commutator are attached. This cannot be 
said of the Varley or Manchester commutator in which the insu- 
lating substance does not form the body or basis of the commu- 
tator at all, and insulates, not the whole commutator, but only one 
section of it.” Now, his Lordship had made a slip there as 
regarded Varley’s commutator. Varley’s commutator was exactly 
like Brush’s in the question of what parts were insulated and what 
were not; but with regard to the Manchester commutator the 
Lord Ordinary was right. As he had already explained, the com- 
mutator had got its electrical connection by only one wire, the 
purpose of the other wire being served by the shaft of the 
machine. In answer to the Lord Ordinary, he had to quote the 
testimony of the witness Silvanus Thompson, who, speaking of the 
Manchester commutator, said: “The use of the shaft in the 
machine as an electrical connection is a mere mechanical equiva- 
lent for a wire. It has been so used for long.” Of course, if Sil- 
vanus Thomson was right in that, then the converse of that was 
equally true—that tae wire was a mere mechanical equivalent for 
the shaft. Therefore that so called electrical difference was really 
no electrical difference at all. It would not enable the other side 


to support a new patent, if he had already discovered and used a 


commutator which had all the other parts exactly the same as 
Brush’s, simply because, finding a commutator which used the 
shaft as one of the means of electrical connection with the arma- 
ture, and a wire as the other means, they substituted therefore 
two wires and discarded the shaft altogether; the shaft being, of 
course, a very thick wire. He should like to put the matter in 
another way, which put the other side in a dilemma, looking to 
their argument. If they were so particular, in order to avoid by 
argument the discrepancy between the provisional and the com- 
plete specification, if they were so particular to say they denied 
that, so far as that commutator was concerned, that there was any 
electrical discovery whatever, then they must not blow hot and 
cold ; and when he came to examine the Manchester commutator, 
they must not say: “ True it is that your commutator is mechani- 
cally the same device, but, electrically considered, it works in 
rather a different way,” because the communication was through the 
shaft instead of through a wire. They must surely stick to one 
interpretation of their final specification. Therefore, he submitted, 
on all these grounds, Wilde’s commutator was a proper anticipa- 
tion of Brush’s. 

Lord McLaren: Suppose that Brush’s commutator, instead of 
having for each circ section two wires led to the armature, 
had one of each pair of wires just screwed into the shaft, would 
the electrical effect be exactly the same. 

Mr. Murray: Precisely ; Silvanus Thompson put it very much 
in that way, for he said: “ Taking a commutator that had eight 
wires there would be no difference electrically, if you used instead 
of eight wires, seven wires, and the shaft of the machine as the 
eighth.” As he (Mr. Murray) had stated, the Lord. Ordinary 
made a slip with regard to Varley’s commutator, he meant the 
commutator as made on Varley’s machine. During the proof they 
got leave to take off some of it, and they could see the place where 
it was prised off. He showed to the bench bits that had been 
taken off. The brass was ‘‘the sub-segment placed in electrical 
connection ;” the iron was “the wearing segment, detachably 
attached ; ” and they could see the character of the little screw 
by which it was attached to the sub-segments. His friends on the 
other side made this point, that it could not be detachabl 
attached when it required a hammer and chisel to take it off. It 
was true that it was taken off with a hammer and chisel under the 
inspection of Dr. Hopkinson; but it must be remembered 
that nobody knew anything about that machine. It had lain in 
Siebe and Gorman’s and was covered with rust, and of course they 
had taken off the commutator with a cold chisel and a hammer. 
The Court, however, would have no difficulty in coming to the 
conclusion that if it had been known that it was fixed in the wa 
it was there would have been no reason for hammering at all. 
they needed to do was to cut a little nick in the head of the screw, 
put in a screwdriver and out with it. The only difference between 
the two was, that while in Brush’s the screw head was allowed to 


_ remain on, in Varley’s the screw head was cut off,and the top of the 


portion left was hammered into a sort of a rivet. That finished 
what he had to say about the commutators. Practically it came 
to three points—disconformity between the provisional and the 
final specification, anticipation by Wilde’s commutator by public 
use, and anticipation by Varley’s commutator by public use. He 
now passed to the more general and interesting part of the case, 
the question of compound winding. There were two points upon 
that—publication by Varley and prior user in respect of Varley’s 
machine. The real truth was, that that invention was made for 
one purpose and which, by an extraordinary piece of good fortune 
was available afterwards for another purpose of infinitely greater 
importance. Whether Varley or Brush invented compound wind- 
ing, it was clear to demonstration that neither Varley nor Brush 
saw the real merit or real importance of the invention which they 
made; and the great commercial value of the invention was due 
to something else entirely, which neither Varley nor Brush at 
that time knew anything about, and which was not discovered 
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for some years afterwards. At that time, in 1876, the arc 
light was well known and was a practical success. The in- 
candescent light was also known as a scientific fact, but 
they had not then discovered a substance which, at the point 
of resistance when incandescence was created, would not be 
consumed. Until the discovery of incandescent lamps there 
was no use fora dynamo that would maintain constant poten- 
tial; but after the discovery of a suitable material for the in- 
candescent light constant potential became a necessity. It was 
provable to demonstration that constant potentiality was no part 
of Brush’s purview at the time that he entered into that patent. 
Nay, more, it was proved that constant potentiality did not de- 
pend upon compound winding; and although compound windin 
was a very convenient basis from which to start upon their send 
for constant potentiality, the true discovery of constant poten- 
tiality depended not upon compound winding, but upon certain 
other conditions altogether, which might really be got in a pure 
shunt machine just as much as in a compound wound machine, 
and which, if got in a compound wound machine, depended 
not upon the fact that it was a compound wound machine, 
but upon the proportion of resistance between the thick- 
ness of the two wires and the way they were employed. He 
would make that clear both by looking at Brush’s patent 
itself, and also by pes | evidence. Indeed, he claimed to 
rove the whole of his case by the defenders’ witnesses. What 
rush really wanted at that time was the maintenance of a per- 
manent field. At that time they were not at incandescent light, 
but at electro-plating, which was nothing more nor less than 
lighting in parallel; and Brush wanted to secure a machine that 
would always have a permanent field ; in other words, that would 
maintain the passage of the electric current through the bath in 
the proper direction, and with sufficient force in order that it might 
not be overcome by the electricity sometimes generated by 
chemical action in the bath. Brush put that perfectly plainly in 
his specification. In that specification he said “other useful 
applications of a permanent field will readily suggest themselves,” 
and it was upon these words that his friends upon the other side 
had now to hang constant potentiality. But there, Mr. Brush 
himself forsook them, for in his evidence in explaining the words 
“‘ permanent field ” he said they did not mean unvarying field, but 
a permanent field of unvarying polarity: and, gen “a field of 
constant polarity, and one not liable to reversal under normal 
conditions.” That was as plain as plain could be that Mr. Brush 
himself did notthink a permanent field meant anything to do with 
constant potentiality. But that matter did not rest there. He 
was glad and willing to take the other side’s own witnesses, and 
no others, in support of his view. Silvanus Thompson said :— 
“(Q.) Do you take it that the object of Brush’s invention is to give 
a constant potential ? (A.) He never says so.” Again he said that 
“he thought that the success as to constant potential depended 
rather upon the conditions of the individual machine than upon 


the question whether it was series shunt wound or shunt wound :” 


and, again, that ‘he should have expected much more specific 
instructions than were given in Brush’s specification 1f the patent 
had been one for constant potential.” Further on he gives a piece of 
very cogent evidence to the effect that as soon as a suitable incan- 
descent lamp was discovered, it became desirable to have constant 
potential, that a great many methods were tried, and that most of 
the devices were prior to the discovery of these conditions of pro- 
portionate resistance and so on, which they now knew, and which 
ensured constant potential in a series shunt machine. He called 
that most cogent evidence, because it showed that there was Brush 
with that very machine, compound wound if they liked, at the 
the date when a suitable incandescent lamp having been found, 
constant potentiality was desirable, and yet it did not occur to him 
or any one to solve the question of constant potentiality by means 
of compound winding, because they tried some other plans. It 
was not until someone discovered “those conditions of propor- 
tionate resistance,”’ that they were enabled to turn a simple series 
shunt machine into one that would ensure constant potential. 
That was a most eloquent commentary upon any attempt to show 
that Brush had reached constant potential at the time he took out 
his patent. He thought he had shown that as regarded constant 
potential, the real merit of the invention, was neither known to 
Brush nor to Varley. He now came to Varley’s patent, and there 
the question was whether Varley did, or did not, disclose compound 
winding. His friends on the other side had tried to read, or rather 
to misread, Varley’s specification by the light of another specifica- 
tion of Varley in 1867. He did not think that was legitimate in 
the construction of Varley’s specification in 1876. Varley was the 
first inventor of a self-exciting dynamo, and it was that machine 
of 1867 that got a prize at the Electrical Exhibition. All 
reference to that machine ought to be kept out of this case. 
Coming, then, to Varley’s specification of 1876, they found 
that Varley gave a description of his machine; and it would be 
convenient if their lordships would follow the description upon the 
models upon the bench, because the cross-examination of the 
defenders’ witnesses followed that line. Mr. Jameson had read 
the examination-in-chief of these witnesses, all of whom said the 
ne was misleading. He claimed to say that not one of 
them stuck to that position in cross-examination. They were 
forced to admit that the words there used were consistent and con- 
sistent alone with compound winding. Their lordships, however, 
would, after all, probably-be more inclined to take their.own view 
upon that than that of any of the witnesses, and, therefore, he 
asked their lordships to follow with him upon the model the pre- 
cise phraseology, and see how inapplicable the language was to 
any other way than compound-winding. 


Mr. Murray then, by the aid of models, described the three 
methods of winding—series, shunt, and series-shunt—and 
ceeded to say that Varley described his method of winding thus: 
“ Part of the electricity developed by the machine is diverted to 
maintain the proper of the soft iron magnets.” He paused 
then to say that that was evidently Ta to describe either 
shunt proper or the shunt portion of a series shunt machine, 
because in both it was true that part of the electricity was 
diverted to maintain the magnetism of the magnets. “ And the 
remaining portion is used to produce the electric light.” Now, 
said his friends on the opposite side, “ You must in there ‘is 
only used to produce the electric light,’ because, as a matter of 
fact, in a.compound wound machine the remaining portion of the 


electricity is used not only to produce the electric light but also to - 


maintain the magnetism of the magnets.” Leaving, that over in 
the mean time he went on: “ There are several well-known wa 
of doings this, but the method I prefer is to wrap the soft iron 
magnets with two insulating wires, one yg | a larger resistance 
than the other.” He paused there again, for here was the bottom 
of the fallacy upon which the defenders’ witnesses proceeded. 
There were two ways in which the sentence, grammatically, could 
be read. One was: “There were several well-known ways of 
doings this, but the one well-known way that I prefer is so and 
so.” All his friend’s witnesses started by reading it in that way, 
and they said triumphantly that the only well-known ways were 
ways that did not include compound yey But the other wa 
in which the sentence could read, and his way of reading it 
was :— There are several well-known ways of doing this, but I 
show unto you a more excellent way, which is wrapping the two 
magnets with two wires.” Grammatically speaking, he was free 
to admit, there was nothing to choose between the two, the use of 
the disjunctive, ‘ but,” being equally appropriate. 

The Lorp PRESIDENT : There is a change in the word “ way.” 
He uses “ method.” 

Mr. Murray said that was inhis favour. He did not think any- 
one had seen that hitherto, and he thanked his lordship for point- 
ing it out. What was Varley’s method? He wrapped the soft 
iron magnets with two insulating wires, one having a larger 
resistance than the other. It seemed to him perfectly clear that 
that sentence put out of the way either pure series or pure shunt ; 
and for this reason, why have two wires when you only need one? 
They did not need to wrap the two magnets with two wires unless 
they were going to pass a current through them. There wasa 
wild attempt on the part of Mr. Preece to represent that that 
might be done for the purpose of induction, but he had to discard 
the attempt. But then came a very important sentence. “ The 
circuit of larger resistance is always closed, and the circuit of less 
resistance is used for the electric light.” That was perfectly 
appropriate to series shunt. ‘ The circuit of larger resistance is 
always closed,” was absolutely true either of shunt or of series 
shunt. “The circuit of less resistance is used for the electric 
light.” Here his friends on the other side wanted to read in the 
word “only.” That necessitated them to say that that was pure 
shunt, because the circuit of less resistance was used not only for 
the electric light but also for the magnets. But then the next 
sentence drove them from their position : “‘ When the electric 
light is crie. À produced the ater portion of the electricity 
passes through the circuit of less resistance, which I term 
electric light circuit, maintaining the magnetism of the magnets 
and producing the light.” That clinched the whole concern, 
because it just left out the word “only” which his learned friend 
wanted read in. It would not be true, and could not be true of a 
shunt arrangement, because in a pure shunt arrangement the 
circuit of less resistance is maintaining the magnetism of the mag- 
nets, and therefore they could not read that sentence as con- 
sistent with any method of arrangement except compound winding. 
“When the electric circuit is open from any cause, the electricity 
developed passes through the circuit of greater resistance only, 
that was to say the shunt, “and maintains the etism of the 
magnets.” How very clear all that became if they substituted 
the word “shunt” for “the circuit of greater resistance. 
Having read the specification in that way, he said that nothing 
could be clearer or plainer than that, and he never saw in his life 
a more absolutely unscientific spectacle than the defenders’ wit- 
nesses presented in deliberately sitting down and determining not 
to understand the thing, in order to avoid the one conclusion to 
which in the end they were forced—namely, that that was series- 
shunt winding, and nothing else. ‘ i 

Lord McLaren: I suppose we must take it that the self excita 
tion of the magnets by the machine was known at the date of this 
specification, although not widely known ? 

Mr. Murray : Yes. s his 

Lord McLaren : The only question between you is whether t 2 
passage, which undoubtedly describes one form of a gO 
winding, describes compound winding in which the wires 
go round the magnets receive their electricity from a separa of 
source or from the same source. There is no direct indication 
a separate source. 

Mr. Murray said he should be able to read evidence that would 
utterly drive separate excitation out of the question. He — 
first of all to show that the defenders’ witnesses were really fo — 
in the end, to admit that his was the only clear constr a wm : 
His point upon Varley’s description was this, that if the : sh 
workman in the world did what Varley told him he woul 


compound winding in spite of himself, because they could not 


wind a machine in a way that would correspond to that direction 
without producing compound winding. 
(To be continued.) 
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Crempton and Company v. Elleson Electric Company,  rerdick The real question arose upon, the defendants’ counter. 


Limited, 


In this action, which began on Wednesday last before Mr. 
Baron Huddleston and a special jury, the plaintiffs claimed 
to recover from the defendants a sum of £450 odd for certain 
goods ec and work done for the defendants at their 
request. It was agreed during the trial that £384 was the amount 
to be paid the plaintiffs by the defendants. The defendants 
counter-claimed for damages, urging that in May, 1888, it was 
open between them and the plaintiffs—who at that time knew all 
about certain arrangements by the defendants with the North 
Metropolitan Tramways Company—that the plaintiffs should, for 
reward, undertake and be responsible to the defendants for the 
superintendence and erection of certain works and buildings, and 
the running arrangements in connection therewith, and should 
have the sole control and management of the same, and should 
exercise all due and reasonable care and skill in such management, 
and that the plaintiffs undertook to put the whole of the said 
works, buildings and plant into proper working order, and to do 
all things necessary to insure the proper working and running of 
the defendants’ traction engines, and of the traffic on the North 
Metropolitan Tramway, so far as it depended upon the said 
engines, and that the plaintiffs thereupon, in pursuance of the 
said arrangement, entered upon such management and supervision 
of the said works, &c., and took sion thereof and assumed 


their whole control. The defendants alleged that in breach of . 


this arrangement the plaintiffs were guilty of negligence in carry- 
ing out the same, and had so caused the defendants serious loss 
and damage, inasmuch as owing to such negligence the North 
Metropolitan Tramways Company discontinued the use of the 
defendants’ electrical engines, and refused to continue the arran 
ments then subsisting between them and the defendants for the 
employment of such engines, and the defendants accordingly lost 
the profits and benefits which they would have derived by reason 
of such arrangements, and the works and buildings which they 
had erected at Ilford became useless. The plaintiffs denied the 
LL as alleged by the defendants, but admitted that in 
y, 1888, they did agree to take the m ement of erecting and 
working the new depôt in Romford Road, Ilford, and to engage 
and pay the men, and in pursuance of such agreement that they 
did enter upon such undertaking. The plaintiffs denied that at 
this time they knew of the arrangements between the defendants 
and the North Metropolitan Tramways Company, as alleged. The 
nr men further denied their negligence, and also that the de- 
endants had sustained any damage whatever. It vUY that 
for some six months previous to May, 1888, the date of the 
agreement between the plaintiffs and the defendants, the de- 
fendants had been running their electrical engines upon a portion 
of the North Metropolitan Tramways Company’s system with 
some success. In August, 1887, it being proposed to extend the 
use of their engines to other of that tramway company’s 
system, the defendants for the time left off running their engines 
as before, with the intention of enlarging their works, &c., in that 
connection, and resuming the running again as soon as possible 
on the more extended basis. With that object the contract in dis- 
pute had been entered into by the plaintiffs and the defendants. 
On September 10th, 1888, the running of the defendants’ engines 
was resumed, with the result that one of the engines broke down 
in the morning, owing, it was alleged by the defendants, to the 
plaintiffs’ neg ee in charging the accumulators, and on the 
same day two other engines broke wheels in going over the tram- 
line points leading to the defendants’ depôt. On the following 
day one of the engines, on being reversed, tore out several teeth 
in the rack gearing, and was completely disabled. On the follow- 
ing day no mishap occurred, but the defendants on that day re- 
ceived notice from the tramway company to cease running their 
engines on their system unless they were in a position to take up 
the entire responsibility of the motive power of their whole tram 
m. This a | were not in a position to do, and the defen- 
ts’ engines not since been employed by the tramway com- 
pany. It appeared that after the agreement between the plaintiffs 
and the defendants the former took over the management of all 
the defendants’ works and plant in connection with their arrange- 
ments with the tramway eng: The most important point in 
the case was, What was the relationship between the plaintiffs 
and the defendants under their agreement? On the one hand, 
the plaintiffs asserted that they were meron | managers for the 
defendants in the sense of their foremen, and that consequently 
they could not be held liable for the negligence of their sub- 
ordinates, who were really the servants of the defendants. The 
defendants, on the other hand, contended that under the agree- 
ment the plaintiffs contracted to take over the entire control, 
supervision, and management of all the defendants’ works, &c., 
in connection with the defendants’ arrangements with the tram- 
way company, and that, this being so, they were liable for all acts 
of mismanagement by themselves or their servants. It was 
further urged that where an expert is employed to do work from 
which special damages are likely to follow, and is aware of all the 
particular circumstances of the case, he is liable for any such 
ial dam . “Hadley v. Baxendale” (9 Ex.), “ Boize v. 
dwards ” (W.N., December 28th, 1889), and “‘ Simpson v. North- 
Western Railway Company” (3 Q.B.D., 274) were cited in support 
of this contention. A great deal of evidence was adduced on both 
sides, and at the close of the case, 
Mr. Baron HuppLesron, in summing up, told the jury that it 
had been admitted that the defendants owed the plaintiffs £384, 
and that therefore for that sum the plaintiffs were entitled to a 


=. 


and, if so, to what amount? In considering those questions they 
would have to decide what was the exact contract entered into 
between the plaintiffs and the defendants? Were the Cromptons 
merely m to the defendants in the sense of a foreman or 
bailiff’s position, or were they really in the position of contractors, 
taking over the entire management and control of this particular 
part of the defendants’ business, and responsible for the negli- 
ey of the defendants’ servants as if they were their own? 
at question really depended upon the view they took of the 
ment between the plaintiffs and the defendants in May, 1888. 
is agreement could not, the learned Baron thought, be said to 
be in writing. He would, however, leave them to say whether it 
was in writing ornot. If it were, it would be for him to interpret ; 
if not, they would have to say what was the intention of the con- 
tracting parties. The second question in the case was that of 
negligence, which they would have to consider if they found that 
the plaintiffs were in the position of contractors, as explained, and 
not merely foremen. The learned Baron then referred the jury 
to the three heads of alleged negligence and the evidence thereon, 
and concluded by charging them upon the question of damages, 
explaining the doctrine of remote damages. 
he jury retired to consider their verdict, and, after a con- 
siderable absence, they found a verdict for the defendants upon 
their counterclaim, and that the plaintiffs were contracting parties 
and guilty of negligence in respect of the accumulators and rack 
teeth, but not in the respect of the points. They assessed the 
damages at £184. They also found, as directed, for the plaintiffs 


_on their claim for £384. 


Judgment accordingly, and certificate for special jury. 

Mr. Moulton, Q.C., and Mr. Graham a | ga for the plaintiffs ; 
and Mr. Finlay, Q.C., and Mr. Bousfield (instructed by Messrs. 
Vincent and Vincent) appeared for the defendants. 
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NATURE AND Mops or Supp ty. 


In the old orders two systems were mentioned—viz., the 
‘“ parallel system,” and the “series system,” meaning constant 
pressure and constant current systems respectively. Now no 
system is specified, except that it must be one approved by the 
Board of Trade. A new sub-section wa; added to this last year at 
the instance of the telephone companies, by ment with the 
promoters, for the protection of the telephone circuits inst in- 
terference by induction or otherwise, they being naturally rather 
alarmed at the proposed general use of alternating currents. 

Tn the “ Works” clauses, I need only mention that in the new 
model it is proposed to give powers for the construction of 
“street ””’ boxes in place of “distributing” boxes. The special 
power taken is necessary, I believe, because these boxes come up 
to, and may come above, the surface of the ground. Also, that 
the prohibition of overhead wires, introduced last year, is i 
in the new model for companies, with the alteration that the time 
allowed for removal of existing overhead wires is reduced to one 
year. But they may be erected or continued in use with the 
consent of the local authority. This prohibitory section is 
7 upon, and really does not go beyond, section 14 of the Act 
of 1882. 

The “Compulsory Works” clauses provide generally that the 
undertakers shall do something substantial towards ng out 
their undertaking within a specified time, under penalties of fine 
or revocation of the orders. e Board of Trade, however, must, 
in the case of a company, be moved to exercise its power of revo- 
cation by the local authority, except in the last model, where this 
has been altered ; while in the case of a local aythority being the 
undertakers, the Board of Trade has not hitherto, so far as I am 
aware, thought fit to exercise its power of revocation for non- 
performance of works within the required time, probably con- 
sidering the plea that the practical knowledge and experience of 
electrical distribution was not sufficient to justify any expenditure 
of public funds, a valid one. This plea, however, is obviously 
daily diminishing in force. In nearly all orders the specified time 
within which mains have to be laid in certain streets is two years. 
It isthree years in the Birmingham order of last year, but all 
streets within the area are included. The Liverpool order is also 
an exception. 

In the old orders two years was also the period that had to 
elapse before any supply could be requisitioned in other streets, 
and six months more is allowed to comply with the requisition. 
In last year’s London orders and the new forms, however, supply 
can be requisitioned after eighteen months, with six months for 
compliance ; so that persons in streets not scheduled can get a 
supply at the same time as those in scheduled streets. Also, in 
the recent orders, as already mentioned, supply can be requisi- 
tioned for any part of the area included in the order ; whereas in 
the old orders it could only be requisitioned for the A district. 

There is a slight variation, too, in wording, which may be 
important, viz.: whereas in the old orders mains were to be laid 
in every street, now it is throughout every street. | 
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The requisition to lay ome + mains in any street has to be 
signed by a number of persons, which number is a very variable 
quantity in different orders. 

Thus in the old orders of 1883 it was two or more owners or 
occupiers in the case of an order given to a company or person, 
and the owners or occupiers of not less than one-fourth of the 
premises in the street in the case of a local authority. In the 
Chelsea order of 1886 it was six or more owners or occupiers. 

Last year the Board of Trade reverted to the former practice 
both in the case of companies and local authorities, except in the 
Birmingham and Liverpool orders, where no power of requisi- 
tioning is given to owners. These two orders are very exceptional 
in respect of these clauses. 

This year, in the model forms, which are not intended to apply 
to London, it is proposed to follow the precedent of the Chelsea 
order, and to require six signatures to a requisition, the number 
being the same both for local authority and company orders. 

After the requisition clause follows a long clause intended 
to provide that the undertakers shall, if they so require, be 
guaranteed by the persons making the requisition a return for their 
outlay in laying the requisite mains of 20 per cent. per annum for 
three years in the old orders, two years in the London orders, and 
again three years in the new model orders. 

After these ‘‘ Compulsory Works” clauses come a few clauses 
headed “ Maps,” and then, in the old orders, “ Regulations as to 
Supply on the Parallel System.” These regulations are not in- 
serted in any of the recent orders, but are issued separately 
with the ety regulations. Then we come to some clauses 
headed “ Testing” in all orders up to this year; but in the new 
models an improved arrangement has been followed, and 
‘ Supply ” comes next to “‘ Works,” which certainly seems a more 
logical sequence; also, the clauses applying to the appointment 
spent duties of electric inspectors are now put under a separate 

ing. 

Taking these clauses first, the appointment of electric inspectors 
is ro in the case of all orders to companies, except the London 
Orders, in the local authority ; in the London orders it is vested 
in the County Council; and in all existing local authority orders 
in a court of summary jurisdiction, moved either by a con- 
sumer or by the undertakers themselves. In the new model this 
appointment is vested in the Board of Trade. In case of the 
local authority not appointing an inspector, or imperfectly attend- 
ing to inspectional duties, there is a provision in all company 
orders for appointment, in some cases by a magistrate, in others 
by the Board of Trade. 

In the new model orders a clause has been added specifically 
stating that the Board of Trade may appoint an inspector for the 

urposes of any inquiry on an accident or as to safety. I think it 
is obvious that the Board of Trade has in any case, whether ex- 
Le ra in the order or not, the right to make inquiry as regards 
ety. 
AI local inspectors are to be paid by the local authority, 
or County Council for London; but fees may be charged by 
mens which part, at any rate, of the cost of inspection will be 
recouped. 

Inspectors may be appointed from time to time for particular 
services, or the appointment may be continuous. It is rather diffi- 
cult to see how this matter will work in small towns where there 
may be no resident electrician unconnected with the undertakers, 
or, at any rate, none who would care to undertake the job for such 
remuneration as could be offered without unduly increasing the 
cost of the supply, since the expense of inspections must in one way 
or another be borne by the consumers. 

Probably one electrician will secure the appointment for several 
towns not very far apart, and reside in a convenient locality for 
his district. It will be something like the birth of a new species ; 
and some follower of Darwin will, in the next century, write an 
exhaustive monograph on the genesis of the electric inspector, 
showing how he came to differentiate from ordinary mortals, how 
he abs cd acquired an extra sense warning him against high 
pressure, &c. 

The duties of electric inspectors are clearly defined in the new 
model orders, as follows :— 

à sn The duties of an electric inspector under this order shall be as 
ollows : 


‘“ (a) The inspection and testing, periodically and in special 
cases, of the undertakers’ electric lines and works, and the supply 
of energy given by them; 

; = The certifying and examination of meters; and, 

*‘(c) Such other duties in relation to the undertaking as may be 
required of him under the provisions of this order, or of any regu- 
lations under this order.” 

The next clauses in the new models are headed “Testing and 
Inspection ;” and this is an improvement on the old heading of 
‘“ Testing ” alone, since it is obvious that in the case of a network 
of mains a good deal may be found out by inspection that could 
hardly be arrived at by testing. These clauses have been greatly 
altered, and I would especially drawn attention to a new clause— 

**40. An electric inspector, if and when required to do so by any 
consumer, shall from time to time, on payment by the consumer of 
the prescribed fee, test the variation of electric pressure at the 
consumer’s terminals, or make such other inspection and testing 
of the service lines, apparatus, and works of the undertakers upon 
the consumer’s premises as may be necessary for the purpose of 
determining whether the undertakers have complied with the pro- 
visions of this order, and the regulations and conditions subject to 
which they are for the time being authorised to supply energy ; ” 


which is, I think, very practical, and may have important results 
This clause takes the place of the following in the existing 
orders :— 


“85. Every electric inspector, if and when required to do go by 
any person supplied with energy by the undertakers, shall from 
time to time test for insulation and conductivity any service lines 
by which such energy is supplied, and the efficiency of any joints 
in such service lines, and make such other tests in relation to such 
service lines as may from time to time be approved of by the 
Board of Trade.” 


In all orders there is a clause providing for the establishment 
of testing stations at various points in the area, either by the 
undertakers or by the local authority. I am not aware that an 
such testing stations have yet been established ; but I believe that 
in several districts in London they are to be established for one 


position, at any rate—at the office of the local authority. The 


practical use of these testing stations is obviously to obtain a 
record of the variations of pressure at different points in the 
system, and of the duration of any abnormal pressure or stoppage 
of supply. The best solution appears to be to have a recording 
voltmeter at each station, which might be made in the shape of a 
pillar box ; and possibly an indicating voltmeter exhibiting the 
pressure at any time would be a welcome addition. I consider 
that the | oa omg of a thoroughly trustworthy recording volt- 
meter is distinctly a desideratum for the improvement of electric 
supply. There appear to be very few such instruments in use at 
the present time. 

In all orders I think there is reserved an appeal to the Board of 
Trade against any report of any electric inspector. It is to be 
hoped that this power will be used with discretion, as the electrical 
staff of the Board of Trade is strictly limited at present. 

Now, taking the “supply” clauses, we have, first, that any 
owner or occupier of premises situated within a certain distance of 
any district main can demand asupply. This distance is in the 
1883 orders 25 yards; in the London orders and the new forms 50 
yards. He may be required, however, to pay the cost of service 
lines beyond a distance of 30 feet in the old, 60 feet in the London 
and new model orders. He must name a maximum current in the 
old orders, or a maximum power in the new,so that the proper 
size of service lines may be laid, and this maximum must not be 
larger than what may reasonably be expected to be the con- 
sumption on the premises; and if afterwards he wishes to go 
beyond the declared maximum, he must be prepared to pay for 
any alteration of service lines or apparatus thereby rendered 
necessary. 

The person requiring a supply must also be prepared to make a 
contract to take and pay for a supply for at least two years of 
sufficient amount to pay 20 per cent. on the outlay incurred by 
the undertakers. 

Then follow provisos as regards security for payment, prohibi- 
tion of improper use of the supply, and a very important one added 
last year, which I will read. 

The “price” clauses have been considerably affected by the 
supply being now considered a supply of energy, and not, as for- 
merly, of electricity. I will read the first clause as it stood in the 
old orders and in the London orders :— 


“31. The undertakers may charge for electricity supplied by 
them to any consumer (otherwise than by agreement) :— 

‘“(1.) By the quantity of energy contained in such supply; or 

‘“(2.) By the actual quantity of electricity so supplied ; or, 
unless the Board of Trade from time to time otherwise direct, 

“(3.) By the number of hours during which the supply of 
electricity is actually used by such consumer, and the maximum 
ue, with which he is for the time being entitled to be 
supplied.” 

“50. The undertakers may charge for energy supplied by them 
to any ordinary consumer (otherwise than by agreement) :— 

‘“(1.) By the actual quantity of energy so supplied; or 

*«(2.) By the electrical quantity contained in such supply ; or, 
unless the Board of Trade from time to time otherwise direct, 

“(3.) By the number of hours during which the supply of 
energy is actually used by such consumer, and the maximum 
power with which he is for the time being entitled to be supplied. 

In the new models method (3) has been altered as follows :— 

32. The undertakers may charge for energy supplied by them 
to any ordinary consumer (otherwise than by agreement)— 

‘“(L) By the actual amount of energy so supplied ; or, 

“ (2.) By the electrical quantity contained in such supply ; °F; 

“(3.) By such other method as may for the time being be 
approved by the Board of Trade.” 


The reason for this is that the old method (3) is decidedly waste- 
ful, and, if generally adopted, would lead to far more energy than 
was necessary being supplied from central stations. Except 1 
special cases, such as lighting of shops and business premises, it 
should be noted that the consumers are free to make any agree 
ment they prefer as to the price to be charged and the method, 
but they have a right to be charged in accordance with methods 
(1) or (2), and the undertakers are always bound by the undue 
preference clause. 
The meter clauses have hardly been altered at all, and it 1s, 
my opinion, proof of the very great care and acumen with which 
these clauses were originally drawn, so far back as the year 1883, 


_ that no really satisfactory improvement has yet been pro 


These clauses will repay very attentive study. They are some- 
times looked upon as stumbling-blocks, and it is said that they P2 
unintelligible, and that they won’t work ; but I am afraid tha 
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these difficulties are rather due to want of study and defects of 
meters than to the clauses themselves. They are too long to take 
in detail, but, roughly, the gist is as follows :— 

Any number and description of meters may be used both by 
consumer and undertakers, but only one meter is to be used for 
ascertaining the value of the supply. This is to be a meter 
certified by an electric inspector appointed under the order. Note 
that it cannot be certified by anyone else. The inspector must 
certify three things—(1st) That the meter is of some construction 
and pattern approved by the Board of Trade; (2nd) that it has 
been fixed and connected to the service lines in some manner ap- 
proved by the Board of Trade, which must, therefore, in approvi 
any pattern of meter, prescribe in what way it is to be fixed an 
connected to the service lines; (3rd) that it is a correct meter; 
and, in making this last declaration, the inspector, in my opinion, 
may reasonably take account of and be guided by any mark or 
certificate attached to the meter showing that it has been 
thoroughly tested and found sufficiently accurate to be pro- 
nounced a correct meter in some standardising laboratory, or he 
may himself carry out the necessary tests in a laboratory. It 
is obvious that he cannot thoroughly test it in the consumer’s 
cellar, and also that the words “a correct meter ”’ cannot be held 
to be only applicable to a meter that was absolutely perfect 
throughout its range. 

The undertakers are to supply the consumer, either by purchase 
or hire, with a meter on demand, and procure its certification. No 
consumer is allowed to connect or disconnect the meter used for 
ascertaining the value of the supply without giving 48 hours’ 
notice to the undertakers, under penalty. 

If this meter belongs to the consumer, he is to keep it in proper 
order, but if it is hired from the undertakers they must maintain 
it, and in either case they may remove it for testing, all expenses 
connected with the removal being paid by the consumer if the 
meter turns out to be faulty, and by the undertakers if it is in 
proper order; and any other meter or apparatus placed by the 
undertakers upon the consumer’s premises for the purpose of 
ascertaining or regulating the supply of energy must be of some 
construction and pattern and connected in a manner approved by 
the Board of Trade. 

The only other point in the orders of much electrical interest is 
the price schedule. In this the definition of the Board of Trade 
unit has remained unaltered, except the simplification of the 
wording. Last year there was, as you may remember, some agita- 
tion to have the amount of the unit increased tenfold. The point 
referred to your Council, who did not recommend the alteration, was 
and the Board of Trade very willingly left it as it was. Of course 
undertakers are at liberty to make agreements for a price per 10 
units, provided that the charges do not exceed the rates laid down 
in this schedule. 

In the London orders of last year there was added to the 
second section a proviso to enable the standard pressure on the 
mains to be taken into account in assessing the value of the supply 
where this pressure is a high pressure, and the energy is trans- 
formed ; but in the new model this section has been much simpli- 
fied by the introduction of a new term, viz., the declared pressure 
at the consumer’s terminalis, which it is proposed to deal with in 
the new regulations. ‘ 


SAFETY REGULATIONS. 


These were embodied in the old orders, and were in great detail, 
such points as the distance apart of terminals, and the maximum 
current to be taken from any pair of terminals, being specified. 
The pressure on distributing mains and service lines was not to 
exceed 200 volts continuous or 100 alternating ; and no portion of 
any electric line placed above ground, and not enclosed, was to be 
at a pressure from earth exceeding 200 volts. 

The St. Austell license of 1885 is, I think, the first license or 
order in which separate regulations have been issued; and the 
same form has been used in the Kensington and Knightsbridge 
order of 1889 and the St. James’s license of 1888, and nearly the 
same form in the Chelsea order of 1886. These are more general 
in character. The limit of low pressure has been raised to 300 
volts continuous, while alternating currents are not to be used 
except with the approval of the Board of Trade, and under such 
further regulations as may be considered necessary. 

A very important innovation has also been introduced in these 
regulations, providing that the undertakers shall cut off any con- 
sumer upon whose premises they find that a leakage exists having 
& resistance to earth of less than 5,000 ohms. This is to some ex- 
tent a departure from the policy of the Board of Trade to leave 
the regulation of the circuits on private premises to the insurance 
companies ; but, unfortunately, electricity does not conform to 
these arbitrary distinctions, and a bad leak on a consumer’s 
premises is just as much a source of danger and difficulty as one 
= À que main outside—in the case of direct supply systems at any 


The general regulations for overhead wires, made under 
section 4 of the Act of 1888, are pretty generally known at the 
present time, and I need not dwell upom them. As you are 
aware, they were thoroughly revised by your Council, who have 
also given their powerful assistance to the Board of ‘l'rade in the 
matter of some new proposed general regulations for undertakers 
of electrical supply, which, however, are still under discussion. 
The principal features of the new draft regulations are—(1) The 

vision of the various systems of supply into three classes, viz., 
low pressure, high pressure, and extra high pressure ; low pressure 
to extend to 300 volts continuous or 150 alternating ; high pres- 
sure from above this to 3,000 volts, either continuous or alter- 


. SECHEHAYE. 


nating—that is, to as high a pressure as we have had practical 
experience of in distribution systems ; extra high pressure, above 
3,000 volts. (2) A general provision that where high-pressure 
conductors or apparatus are exposed in such positions as to be 
possibly touched by persons, or brought into contact with low- 
pressure conductors, they shall be entirely enclosed in strong 
metal casing efficiently connected to earth. 

(To be concluded.) 


NEW PATENTS—1890. 


7853. “Improvements in welding metals electrica 
apparatus therefor.” W. P. THompson. (Communica 
L. Coffin, United States.) Dated May 20. Complete. 

7867. ‘“Improvements in electric motors.” . H. H. Laks. 
gg ot by the Giant Electric Motor Company, United 

tates.) Dated May 20. Complete. 

7871. ‘Improvements in electrical signal circuits.” O. W. 
Hart. Dated May 20. Complete. 

7876. ‘ Improvements in methods of and apparatus for melt- 
ing, refining, and casting metals and other substances by elec- 
tricity.’ H. H. Lare. (Communicated by E. A. Colby, United 
States.) Dated May 20. Complete. 

7981. in dynamos and electro-motors.” E, 
ated May 22. 

7988. “Improvements in welding metals electrically.” C. L. 
Corrin. Dated May 22. Complete. [Date applied for under 
Patents Act, 1883, Sec. 103, 6th November, 1889, being date 
of application in United States. | 

7989. “Improvements in welding metals by electricity.” C. 
L. Corrin. Dated May 22. Complete. [Date applied for under 
Patents Act, 1883, Sec. 103, 12th November, 1889, being date of 
application in United States. | 

7990. Improvements in electric. welding.” C. L. Corrin. 
Dated May 22. Complete. [Date applied for under Patents Act, 
1883, Sec. 103, 19th November, 1889, being date of application in 
United States. ] 

7991. “ Improvements in electric welding.” C. L. Corrin. 
Dated May 22. Complete. [Date applied for under Patents Act, 
1883, Sec. 103, 19th November, 1889, being date of application in 
United States.] . 

7992. ‘ Improvements in electric welding.” C. L. Corrix. 
Dated May 22. Complete. [Date geen for under Patents Act, 
1883, Sec. 103, 19th November, 1889, being date of application in 
United States. | 

7993. “ Method of welding metals electrically.” C.L. Corrin. 
Dated May 22. Complete. ate applied for under Patents Act, 
1883, Sec. 103, 6th December, 1889, being date of application in 
United States. ] 

7994. “ Method of welding metals electrically.” C. L. Corrin. 
Dated May 22. Complete. [Date applied for under Patents Act, 
1883, Sec. 103, 12th December, 1889, Taine date of application in 
United States. | 

8031. “ Improvements in and relating to printing-telegraphs, 
and to the distribution of news transmitted thereby.” R. D. 
Rapcuirre. Dated May 22. 

8036. ‘“ An improved insulated electric conductor.” R. W. 
Eppison. (Communicated by G. Niemetz, Austria.) Dated 
May 23. 

8076. “ Improvements in the distribution of electric energy.” 
G. Witxinson. Dated May 23. 

8110. ‘“ Improvements in electric regulators and meters of 
which such regulators form a part.” G.ForBes. Dated May 23. 

8141. ‘ A new electric lamp.” H. G. Nicnozs. Dated May 24. 


, and 
C 


ABSTRACTS 
OF PUBLISHED SPECIFICATIONS, 1889. 


5563. ‘Improvements in electric batteries.” H. H. Laxs. 
(Communicated from abroad by Lacombe & Co., of Paris.) Dated 
April 1. 8d. The main feature of the said invention consists in 
substituting for the ordinary porous pot or vessel containing the 
carbon electrode and the depolarising mixture, an annular vessel 
composed of a hollow cylinder of carbon and a hollow cylinder of 
porous material, having a base or flange which forms the bottom 
of the said vessel. In this vessel is placed a suitable depolarising 
mixture, and the cylinder and base of porous material are 


perforated to facilitate the circulation of the exciting liquid. | 


2 claims. 


5615. “Improvements in the generation of electricity on rail- 
way trains, and in means to be used in connection therewith for 
heating and cooling trains.” I. A.Timmis. Dated April 2. 

The objects of the invention are to drive a dynamo (or more than 


one) on a railway train economically and efficiently—either to | 
charge accumulators (whether they are placed in one or some or | 
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all the vehicles) or to supply the current to light lamps or work a 
brake, or for other purposes. 1 claim. 


5955. “Improved ceiling rose or connector for electrical cir- 
cuits and for the suspension of electrical fittings.” E. W. Lan- 
cASTER. Dated April8. 6d. Claims:—1. A base of gere | 
material having a projecting piece fixed thereto, and provide 
with a method of fixing the cover to the base or projecting piece, 
substantially as described and illustrated. 2. A ceiling rose or 
connector of insulating material for electrical circuits having 
a projecting piece for passing the wires from an electrolier and 
pendant through the projecting piece (irrespective of the cover) 
in such a manner as to protect and insulate the wires from each 
other, substantially as described and illustrated. 3, A ceiling rose 
or connector of insulated material having a projecting piece 
through which the wires from a pendant or electrolier may pass to 
connecting piece, and having a pin bolt or pipe passing through 
the centre for supporting the weight of a pendant or electrolier, 
substantially as described and illustrated. 


6021. ‘“ Improvements relating to dynamo-electric machines 
and electric motors.” A. SH&PARD. Dated April 8. Sd. 
Relates to dynamo-electric machines and electric motors, and is 
designed to afford the means whereby the position of the brushes 
relatively to the commutator in a dynamo-electric machine or elec- 
tric motor will be automatically regulated to suit varying condi- 
tions of the external circuit, so as to ensure the most efficient 
working of the machine, and to obviate or diminish the liability to 
sparking. 4 claims. 


60634. ‘‘ Improvements in and relating to electric spark rup- 
turing appliances.” H.H. Lake. (Communicated from abroad by 
Prof. Elihu Thomson, of America.) Dated April 9. 8d. The object of 
the invention is to increase the efficiency and certainty of operation 
of the arc rupturing devices by permitting them to be brought 
very close to the point where the arc may form, to which out a 
shield or septum of insulating material is applied between the 
opposed surfaces of the arc rupturing device and the electrodes or 
conducting bodies between which the arc to be ruptured is formed, 
thereby preventing an arc from forming at any other portion of 
the electrodes or conductors than those directly subject to the are 
rupturing force, and permitting the arc rupturing device, when 
of conducting material, to be applied without danger of defective 
action very closely to the electrodes. 4 claims. 


7138. “ Improvements in and connected with electric glow 
lamps.” A. W. Frrom. (A communication from abroad by R. O. 
G. Drummond, of Kimberley.) Dated April29. 6d. Consists in 
the provision of a shield of porcelain or other insulating material, 
designed to prevent water from dripping on to the lamp and 
serving at the same time as a reflector. 2 claims. 


7506. ‘‘ Improvements in the electric late of railway 
trains.” I. À. Timmis. Dated May 4. 8d. The objects of the 
invention are to lessen the weight of the apparatus, to economise 
the electric current, and to lessen the expense and to increase the 
light. 2 claims. 


9496. ‘ Improvements in the accumulation of electrical energy 
and apparatus therefor.” F. Marx. Dated June 7. 8d. The 
inventor accumulates electrical energy in a liquid by using an 
apparatus in which the liquid is chemically changed through the 
action of an electric current; the accumulated energy in the said 
liquid being discharged by setting free the electric current in 
another apparatus. 3 claims. 


11661. “ Improvements in thermo-electric and furnace bat- 
teries.” C. Huezser. (A communication from abroad by H. 
Mestern, of Munich.) Dated July 22. 8d. Relates to improve- 
ments intended to serve as a supplement to the invention for 
“Improvements in thermo-electric and furnace batteries,” 
described in the specification of Letters Patent No. 2,259, dated 
February 14th, A.D. 1888. 5 claims. 


14991. “An electricity meter for alternating currents.” O.T. 


Buatuy. Dated September 23. 11d. Claim: An electricity 
meter for alternating currents, consisting of a counter registering 
the revolutions of a disc or other solid of revolution caused to 
rotate by the inductive and dynamic action of two magnetic 
fields or groups of fields, independent from and not intersecting 
nor interfering with one another, the one field being excited by a 
coil supplied by the main current or a fraction thereof, or by a 
secondary current induced thereby, and the other field being 
excited by a coil of great self-induction supplied by a current 
shunted from the main current or by a secondary current induced 
by the shunted current, substantially as described. 


16148. “ Improvements in electric couplings, more especially 
for use in electric bell circuits and the like domestic purposes.” 

. STUDTE. Dated October 14. 6d. Relates to a conductor 
contact for house telegraphs and other electric conductors, by 
means of which dining and work tables, and the like, can be placed 
in connection with the house telegraph conductor, or other elec- 
tric apparatus, in an easy and convenient manner. 2 claims. 


18838. “‘ Improvements in underground conduit systems ‘ for 
electric conductors.’”’ S. Pirr. (A communication from abroad 
y W. H. Johnstone, of Philadelphia.) Dated November 
23. 11d. Relates to a system of underground distribution of 
wires for telegraphy, telephony, electric lighting, and for all the 
purposes for which electricity may be applied. The invention 
comprehends certain cn morgane in the construction of the 
conduit whereby proper ducts are provided in a practical and con- 


™ - 


venient manner, and whereby at hand holes or distributi 

a large number of exterior ducts may readily be reached for the 
purpose of making lateral connection and distribution for con. 
pony em circuits. Also certain improvements at the hand holes 
or distributing boxes whereby all the cables may readily be 
reached, connections made, and the lateral wires conveniently 
carried out through the lateral spigot openings. 10 claims. 


19004. “Improvements in suspenders and holders for electric 
glow lamps.” W. Wuirre. Dated November 26. 6d. Relates 
to a simple and inexpensive construction of the suspenders and 
holders of electric glow lamps PE” with means of keeping the 
two conductors separate until they pass out of the suspender 
and into the holder. 3 claims. 


19892. “Improvements in machines or apparatus for weldi 
metal by means of electricity.” H.E.Fow ter. Dated Decem.- 
ber 10. 6d. The object of the invention is to provide a machine 
which shall form the weld by working the joint without removing 
any of the metal, and thereby to approximate more nearly, by the 
use of this machine, to the firs | of hand or power hammer 
welding. 3 claims. 


20235. “ An improved method of and means for the produc- 
tion of the grids of electric accumulators in which the bars narrow 
from each side inwards.” E. Correns. Dated December 16. 
6d. The moulding of the grids or supporting frames of electric 
accumulators in which the bars narrow from the two sides inwards 
presents great difficulties, as the cores must be larger towards the 
inside than are the clear spaces between the bars on the two outer 
sides, so that cores of such form cannot be removed bodily 
from the grid. For this reason the core for a grid must be in 
several parts. The invention is based on this principle. 4 claims. 


20734. “ Improvements in magneto-electric machines.” R, 
Happan. (A communication from abroad by C. F. Gillette, of 
New York). Dated December 24. 8d. Relates to the form and 
construction of the various parts. 3 claims. . 


CORRESPONDENCE. 


The Lane-Fox Patents. 


I enclose for your information a copy of a letter 
which we are sending out to all undertakers using the 
Lane-Fox system of distribution, offering them terms 
for the use of the patents. | 

In respect of private installations a circular will 
shortly be issued in much the same words ; but instead 
of the charges A, B and C,a payment of 3s. 6d. per 
16 C.P. lamp yearly will be demanded. 


(. A. Stephenson. 


LANE-Fox ELECTRICAL Company, LIMITED, 


66, Victoria Street, Westminster, S.W., 
June 10th, 1890. 


Dear Sir,—1.—You are doubtless aware that your company is 
making use of the Lane-Fox patent for electrical distribution, No. 
3,988**, of 1878. 

2.—This patent, together with all the Lane-Fox patents, are now 
held by this company. 

3.—My object in writing is to inform you that this company 1s 

repared to grant a licence to your company, as undertakers ; and 
these to offer the choice of the following methods of payment of 
royalty for the use of the patent. 1 à 

(a.) By a payment of $d. per Board of Trade unit supplied to 
consumers. 

(b.) By a payment of 1/8d. (one-eighth of a penny) per Board of 
Trade unit supplied to consumers. Such payment to continue 
after the expiration of the patent for such a term as would render 
the payment equivalent to a, taking all risks into consideration. 

(c.) By a capitalised sum, payable partly in cash, partly i 
shares of your company ; the sum to be arrived at on the basis of a. 

4.—On an agreement being entered into, we shall be prepared to 
give your company, as undertakers, an indemnity for having used 
the patents prior to December 31st, 1889. 

5.—This company will also consider such an agreement as final, 
and will not make any further claim in respect of any patents for 
distribution, regulation, secondary batteries and motor-dynamo 
distribution, taken out by Mr. Lane-Fox during the years 1878 
to 1883. 

6.—You will understand that these terms are offered without 
prejudice; no period is at present definitely fixed within which we 
shall require your acceptance, but this company reserves to ve 
liberty to withdraw these proposals at any time after the 16th inst. 


Your faithfully, 
C. A. STEPHENSON, Managing Director, 
Lane-Fox Electrical Company, Limited, 
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SLOW SPEED HIGH Er BEST WORKMANSHIP 


HOLMES & Co. 


NE WCASTLE-ON-TYNE 
& 74, Coleman Street. LONDON. ES, 


WOODHOUSE RAWSON UNITED, Lo. 


TELEPHONE: 1583. TELEGRAMS: “INDICES,” LONDON 


WHEATLEY KIRK, PRICE & GOULTY, 


ELECTRICAL | VALUERS 


ARBITR ATORS 


52, QUEEN VICTORIA STREET, LONDON, E.C.. 
And Albert Square, MANCHESTER. 


By Order of the Mortgagees. 
SHOE LANE, IN THE CITY OF LONDON. 


The important and well-known Works of Messrs. PONTIFEX & WOOD, Engineers 
and Coppersmiths, occupying the very large ground area of 23,700 square feet, suitable 
for the continuation of a similar business or any other manufactory, a railway depot, 
carrier, or any establishment requiring a large area in the very centre of London, and 
inclose proximity to the goods stations of the Great Northern, London, Chatham and 
Dover Railways, the Metropolitan and Midland Railways, and the general receiving 
houses of the great railway companies, and being the only available area of such an 
extent in this important locality. 


Messrs. GREEN & SON 


Are Instructed to 


ELL BY AUCTION, at the Mart, Tokenhouse Yard, on FRIDAY, 20th day of 
June, 1890, at 1 for 2 o'clock, the important ard vuluable FREEHOLD and 
LEASEHOLD PROPERTIES in the City of London, situate in Shoe Lane, having an 
extensive froutage thereto, as well as to Plumtree Court, covering the very large and 
important ground area of nearly 23,700 square feet, and forming one of the most useful 
sites in the Metropolis for almost any description of business. The freehold portion 
includes 19,846 square feet, and the leasehold 3,849 square feet. The approaches are 
most ample, access being from Fleet Street, St. Bride Street, Stonecutter Street, Shoe 
Lane, Farringdon Street, : and Holborn Viaduct, rendering it most acceptable for any 
large facturing t, and being in the heart of the printing, publishing» 
and bookbinding trades, it is particularly capable of subdivision to very great advan- 
tage. The present structures cover nearly the whole of the site, they are of a most 
substantial character, and readily convertible to any user, whilst the clearance 
of the site would give one of the most important areas for the development of any 
extensive undertaking. 

Plans and Particulars may be obtained of Messrs. T. W. & T. B. NELSON, Solicitors 
to the Mortgagees, 6, Laurence Pountney Lane; of HENRY SPAIN, Esq., Official 
Liquidator to Pontifex & Wood, Limited, 76, Coleman Street, E.C.; and of Messrs. 
GREEN & SON, Auctioneers and Surveyors, 28 & 29, St. Swithin’s Lane, E.C. 3780 


SURPLUS ELECTRIC LIGHT PLANT. 


600 Light DyNAMOs ... £200 each. 
500 ,, À £150 ,, 
120 ,, à 
40 H.P. MARSHALL ComPouND ENGINE .. 
8 H.P. VERTICAL £45 


Prices of Boilers, Gas Engine, Arc “HER Cable, &c., on appli- 
cation to the LirverpooL Execrric SUPPLY COMPANY, LIMITED, 
16, Highfield Street, Liverpool. 3742 


— 


NSTRUCTIONS FOR THE LAYING AND JOINTING 
| OF UNDERGROUND ELECTRIC CABLES.’ — Pro 
fusely Illustrated.—Translated from the French of Dr. Francois 


Borel. The Kinetic Enerinerrine Co., 26, Norfolk Street 
London, W.C. OT 


“LAHMEYER’” DYNAMO. 
See Advertisement every alternate week. 3519 


BOLLING & LOWE, 2, Laurence Pountney Hill, LONDON. 


VULCANITE. 


HARBURG INDIA-RUBBER COMB COMPANY. 
London Warehouse: F. WINTER, 
188, LONDON WALL WOOD STREET E.C. 


EBONITE. 


CHEAP PREPAID ADVERTISEMENTS, 
Relating to Situations Vacant, Situations Wanied, Businesses 
Wanted, Businesses for Sale, Patents for Sale, Specific Articles of 
any kind Wanted, or for Sale or Exchange, are inserted at the 
rate of ONE PENNY Per Word (minimum 1s.). 
Three consecutive Insertions for the Price for Two. 
*,* This Scale does not ony Trade Advertisements, terms for whicn 
can be had on application. 


ANTED, a Representative for the Edinburgh Exhibition. 
Must be of address and well up in electrical techni- 
calities.—Address Immisco & Co., Electric Works, Malden 
Crescent, N.W. 


as A.I.E.E., having worked in two central 
stations, and having had considerable experience with 
Mordey alternating plant, desires engagement. — Address 
Maenet,” Review office, 22, Paternoster Row. 2822 


D ELECTRICAL ENGINEER, age 24, desires 

re-engagement, home or abroad. Six years’ varied experience 
arc and incandescent work and accumulators ; good estimator, best 
references, moderate salary.—Address No.8.7 99, office of paper. 3799 


LECTRICAL ENGINEER, knows India and Australia, 
would undertake erection and charge of installation abroad. 
Practical, theoretical ; highest testimonials.—“ G.,” Bath Villa, 
Wood Green, London. 3800_ 


RE GAGEMENT is sought as Foreign Correspondent and 
Secretary in technical firm ; thorough knowledge of Italian, 
French and German ; good references.—Ad 


dress, “C. A. S. U.,” 
4, St. Philip’s Road, D ton, London, N. E. 3786 


ENGINEER desires agement at moderate 

. Eight years’ varied practical working experience. 
Thoroughly qualified theoretically and practically. Could take 
m7 gp if necessary. Excelient references.— 3804,” Office 
of Paper 


pr ENGINEER desires engagemént for incan- 
descent, arc, or station work. Home or abroad. Good 
references. Small salary.—“ 8,” Office of this paper. 3002 


DVERTISER, age 20, requires situation with good electrical 
firm; 24 years’ experience, arc and incandescent, also 
testing. —No. 3 ,782, office of this phper. 3782 


[Continued on next Page. | 


FOWLER, LANCASTER CO., 


BIRMINGHAM, 
| IS NOW THE 


‘LARGEST MANUFACTORY IN THE KINGDOM 
FOR ALL | 


ELECTRICAL SUPPLIES. 
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OR LONDON AGENT. A gentleman, 

travelling, representative for the last three years for a 
large firm of electrical engineers, is open to an appointment ; has 
15 years’ practical and commercial experience in mechanical and 
electrical engineering. Good draughtsman. Can superintend the 
erection of plant. Has a first-class connection, and pre 
thorough knowledge of London and country ground.—Address, in 
first instance, ‘ REPRESENTATIVE,”’ Etec. Review Office. 3906 


CCUMULATOR RECHARGING.—Cathcart and Peto, 578, 
Hatton Garden, E.C., undertake recharging small sets of 
accumulators, vehicle and s batteries, temporary installa- 
tion sets, &c., at a fixed rate per unit, on the shortest notice. 
Power always available. 3797 


OWER-BELL TELEPHONES Wanted; royalty-paid in- 
struments; cheap.—No. 3,816, ELectricaL Review office, 
22, Paternoster Row, E.C. 2816. 


ANTED.—Sixpence each will be paid for copies of ELec- 

TRICAL Raview for April 18th, 1890, also for January 3rd, 

17th.—Send to Review office, 22, Paternoster 
w, E.C. | 


LECTRICAL REVIEWS. Six volumes to date. Offers.— 
153, Wick Road, Homerton, London. 3803 


EFORE ORDERING Electrical Plant and Accessories, 
Write for Pamphlets to the ELECTRICAL ENGINEERING 
GorPoRATION, Limirep : “Electrical Distribution,” ‘ Machine 
Driving by Electricity,” “ The Telpher System of Cheap Trans- 
port,” and “ Electrical Supplies.”’—68, Victoria St., Nommer. 


O BE LET, UNFURNISHED, the House No. 23, Porchester 

. Gardens, Hyde Park, fitted throughout with electric light, 
with laboratory attached containing 
electrical plant, fittings/"&c. Recently in the occupation of 
Mr. R. E. Crompton.—For particulars apply to JOHN SLATER, 
Architect, 39, Great Marlborough Street, W. 3774 


For every description of NEW and SECOND-HAND ELECTRICAL APPA- 
RATUS, PLANT and INSTRUMENTS, &c., ready for immediate delivery, 
Consult 


… 


A 
A1 
f 


A POPULAR ILLUSTRATED JOURNAL DEALING WITH 
ELECTRICAL MATTERS. 


PUBLISHED MONTHLY—POST FREE, 64d. 
Offices & Warehouse : 52, Queen Victoria St., & 39, Queen St., London, E.C. 


Telegrams—“ INDICES,” LONDON. Telephone—1533. 


LE GENIE CIVIL, 
© Weekly Review of French and Foreign Industries in General, 
6, RUE DE LA CHAUSEE D’ANTIN, PARIS. 


Editor-in-Chief, MAX DE NANSOUTY, Ingenieur des Arts et 
Manufactures, Officier d’Academie, Secretary of the Electrical 
Committee of the Exhibition of 1889. 


Le Genie Crviz deals with all subjects connected with Science 
and Industry, Arts, Architecture, Construction, Hygiene, Public 
Works, Electricity, Chemistry, Railways, Mechanics, &c. 

Le Genie Crvit publishes, also, all the Official Documents of 
the Exhibition of 1889 in eztenso. 


THE BEST CONTINENTAL ADVERTISING MEDIUM OF ALL. 


Ali communications for the Advertising or Publishing Depa:t- 
ment to be addressed to Mr. Bocquer, Genie Civit Orrics, 6, Rue 
de la Chausée d’Antin, Paris. 102 


engine and complete 


[dune 13, 4899, 
Motices. 


ELECTRIC LIGHTING 


TO CONTRACTORS. 


é hee VESTRY OF ST. PANCRAS is prepared to receive 
TENDERS for the following works, to supply a 
for a first installation of 10,000 (16 C.P.) Incandescent Lamps 
for public lighting. : 
Contract No. 1.—Central Station Buildings. 
Contract No. 2.—Boilers, Feed Pumps, &c. 
Contract No. 3.—High Speed Engines, Continuous Current 
Dynamos (alternative Tenders allowed). 
Contract No. 4.—Switchboards and Instruments. 
Contract No. 5.—Storage Batteries. 
Contract No. 6.—Trenches for Mains. 
‘ Contract No. 7.—Electrical Conductors and Insulators in 
Street Mains. | 

The works may be tendered for either wholly or in part under 
any of the foregoing heads, and in the event of any Tender 
embracing more than one contract, the amount of each must be 
separately stated. 

The drawings and specifications can be seen at the offices of 
Professor Henry RoBinson, M.Inst. C.E., 13, Victoria Street 
Westminster, the Engineer to the Vestry, and copies of the speci- 
fications can be obtained there on payment of Ten Shillings for each 
contract, which sum will not be returned. 

Tenders are to be lodged at the Vestry Hall before 4 o’clock on 
Monpay the 23rd June. 

The Vestry is not bound to accept the lowest or any tender. 


FER T. ECCLESTON GIBB, 
ighting Department, Vestry Clerk. 
Vestry “Hall, ancras Road, N.W. 

4th June, 1890. 


T. PANCRAS ELECTRIC LIGHTING.—The time for send- 
ing in Tenders has been extended from June 23rd to June 
30th.—J. Ecczesron Grips, Vestry Clerk, Vestry Hall, Pancras 


Road, June 11th, 1890. seu 


COUNTY BOROUGH OF SWANSEA. 
TO ELECTRIC LIGHTING COMPANIES AND OTHERS. 


HE CORPORATION OF SWANSEA invite Proposals from 
Electric reg An wry for the Execution and Main- 
tenance of all the Works needed for the SUPPLY OF ELEC- 
TRICITY within the Borough, in accordance with the Provisional 
Order obtained for the purpose by the Corporation. 

Copies of the Conditions, Provisional Order, and Lithographed 
Plan can be obtained at my office, on making a deposit of £5, w 
will be returned on FE” of a bond fide proposal. 

Proposals, endorsed, “ Electric Lighting,” to be delivered to me 
not later than Monpay, the 30th JUNE next. 

Guildhall, Swansea, JNO. THOMAS, Town Clerk. 

30th May, 1890. sr 


Le MONITEUR des INVENTIONS INDUSTRIELLES 


16th YEAR. 


6 BOULEVARD DE STRASBOURG. PARIS. 
Sisteen Pages, Half-Monthiy, Illustrated. 
SUBSCRIPTION : 6s. Yearly, 8s. 6d. Half-Yearly, Post Free. 


| 


ÆXCELSIOR 
ELECTRO-PLATING DYNAMOS 


For Nickel and Silver Plating, Brassing, Electro-typing, &c., 
as used by all the principal Platers in London. 


PRICES FROM &6. Numerous Testimonials. 
VATS, ANODES, AND COMPLETE OUTFITS. ares 


CARL OPPERMANN, 44, Sigdon Rd. Hackney, NE. 


USE THE PATENT CEILING CONNECTOR. 


USE F. L. & CO’S PATENT LAMP CAPS. 
ALL ELECTRIC LIGHTING AND TELEGRAPHIC SUPPLIES. 


Note | 


Send for Samples and Quotations. 


FOWLER, LANCASTER & Co. Ltd., Birmingham. 
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Are more carefully and accurately calibrated than any others in the market. 


EVERSHED'S PATENT 
MI FE LE FE R Thorough Mechanical Construction. Simple 
® connections for heavy currents. 
| ù M ET FE af S Can be left continuously in Circuit. Do 
a. not overheat or burn up the Coils. 
For QUICKLY measuring at full working volts the 
MI M | S INSULATION RESISTANCE of House Wiring, 
O | 7 Cables, Dynamos, &c., with PORTABLE 100-Volt 


GENERATOR. 


The ONLY INSTRUMENT FOR THE PURPOSE 


ALTERNATING CURRENT INSTRUMENTS 


VOLTMETERS. 


OOLDEN & Co. 


Contractors to English & Foregin Governments, 
Railways, Central Stations,&c. 


YNAMOS, 


Armatures insulated entirely with MICA 


4 


i Armatures and Field Coils 
POSITIVE DRIVING i Long Bearings. Clean and Economical Lubrication. Goolden pres built 
of Conductors. + CHEAPER than any Dynamos with Gramme, Drum and Bar Armatures. 
working with same MARGINAL FACTORS 
AMPLE CLEARANCE and at same LOW TEMPERATURE. Some weighing over SEVEN TONS without Engine. 


for Armatures. » namos of this type have westdd at 350 volts, trans- 
g power in nes (a severer test than lighting) 


OT O RS for some years without a penny being spent in repairs. 


STRONGLY BUILT. 
Will drive machinery direct with Spur Gearing, without breaking down the armatures. 


STEAM DYNAMOS 


HIGH EFFICIENCIES. 
FOR ANY OUTPUT. 


DYNAMOS and MOTORS 


LE 
Il H EU RU L 
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r 


Al m m 


| 


1 
* 


| 

‘ 


¥ 


il 


| 

| 


‘ 


STEAM DYNAMO for ELECTROTYPING. 4 
supplied to Ordnance Survey Dept. 


17 


WoooFiELo Works, HARROW ROAD = 
10 LP. Motor with Goolden Watertight : 
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Publications. 


THE NINTH ANNUAL PUBLICATION OF 


BERLY’S ELECTRICAL DIRECTORY, 


Fully Revised and Thoroughly Reliable. Bound Scarlet Cloth, Gilt Lettered, 514 Pages. 
CONTAINS A LARGER AMOUNT OF COMMERCIAL TRADE MATTER THAN ANY OTHER ELECTRICAL DIRECTORY. 


SECTIONS : —BRITISH, 308 Pages, Red Edges; AMERICAN, 82 Pages, Blue Edges; CONTINENTAL, 94 Pages, Yellow Edges, 


—— ——— 


THE LEADING ELECTRIC AL TRADES DIRECTORY OF GREAT BRITAIN, 
AND THE OLDEST ELECTRICAL DIRECTORY IN TUE WORLD. 
Post Free Gs. 
Invaluable to Manufacturing Electricians, Electrical Engineers and Contractors, ‘'eleyraph and Telephone Constructors, ae of 
High Speed and other Engines, Motors of all kinds, Driving Bands, Carbons, Chemicals, Insulators and Insulating Materials, Wire and 


Cable Manufacturers, Wholesale and Retail Dealers in Electrical Goods, and to Manufacturers of any article required and used by the 
Electrical Trades. No office is complete w without a LÀ 


Le CAN BE OBTAINED THROUGH ANY BOOKSELLER, OR FROM = 


Wm. DAWSON & SONS, 148-149, Upper Thames Street, LONDON, E.C. 


FACTS WHICH PROVE THAT FARADAYS JOURNAL of the INSTITUTION of ELECTRICAL ENGINEERS. 
TWO-FORCE THEORY OF ELECTRICITY IS FALSE. 
Edited by F. H. WEBB, Secretary. 


By JAMES JOHNSTONE, 
PART 87, 


LABORATORY, DALHOUSIE TERRACE, EDINBURGH. 
Price One Shilling. 3 | Containing the following Papers and full report of the discussion 
thereon, viz., “ On Signalling across Rivers in India,” by W. F. 
Melhuish, Member ; “ The Diathermancy of Air in relation to the 
Efficiency of Incandescent Lamps,” by Frederick Higgins, Member; 


. On Lightning Guards for Telegraphic Purposes, and on the 
With 210 Illustrations, 596 pages, 8vo, cloth, 14s. Protection of Cables from Lightning,” by Prof. Oliver J. Lodge, 


D.Se., F.R.S., Member; also description of “ Experiments on a 
GAS & PETROLE J M EN GI N FS ® | Snake with a 2 000 Volt Current,” by W. C. C. Hawtayne, Associate; 


together with a Classified List of Articles relating to Electricity 


and Magnetism, appearing in some of the Principal Scientific 
Periodicals, English and Foreign, and Abstracts of some of them. 

By WILLIAM ROBINSON, A.M.I.C.E. M.LE.E., Price: 3s. 
Senior Demonstrator in Applied Physics and Electrical Engineering, City “Lonpon: E. & F. N. SPON, 125, Strand, W.C. ssis 

and Guilds of London Technical College, Finsbury. 
London: E..& F. N. SPON 125, Strand. New York : 12, Cortlandt St. 
5726 SFE À 
NOW READY. SIXTH EDITION, REVISED AND ENLARGED. Price 8s. 6d THE BEST MEDIUM FOR ADVERTISING IS THE REVIEW 
(Pocket Size. Leather). 
Gl Glectricista, 


AN ELECTRICAL POCKET-BOOK |) cate munrauer 36, BaRcELoNA. 


OF ELECTRICAL RULES AND TABLES, , 
| By JOHN MUNRO, C.E., and Reaches everyone connected with Electrical matters in Spain and 


the South American Republics, also Electric Lighting Stations, 
ANDREW JAMIESON, F.R.S.E., M.I.C.E., M.I.E.E. Mills, Arsenals, Telegraph “asie &c. 
With numerous Diagrams. 


GENERAL UONTENTS.—Units, Measures, Testing, Conduetors, Dielectrics, 


Submarine Cables, Telegraphy, Electro-Chemistry and Metallurgy, Batteries, SEND FoR ADYERTISING RATES. 
Dynamos and Motors, | Sees Electric Lighting, Miscellaneous Recipes, re" 
Appendix, Logarithn Subscription 10s. Yearly. 


*,* The SIXTH Edition has been thoroughly revised and enlarged by about 
120 pages and 60 new figures. Among the more notable additions are a new — 
Chapter on Dynamos by Prof. 8S. P. Thompson and an article on Transformers 


WONDERFULL Y + Worthy of all the commendation ELECTRICAL REVI EW. 


we can give it.”—Z 
“The STERLING VALUE of Messrs. Munro and Jamieson’s Pocket- 


Book 
ried out in a manner which does the greatest credit to the authors.”— 
Electrical Review. id 3587 2INDINGS AND CASES.—Subscrisers and others can bar: 


London: CHARLES GRIFFIN & CO., Exeter Street Strand. oth at the rate of 3s. per volume. Cases for binding are 
sax | also supplied at 2s. 6d. each.—22, PATERNOSTER Row, LONDON. 


PATENT 


SELF- BINDERS 


THE “ ELECTRICAL REVIEW.” 


Tus Self- Binder, or Reading Case, is intended to hold ELECTBICAL 
Reviews of any number until the half-yearly volume is com- 
pleted and ready for permanent binding, the width of the 
back being widened or contracted by sliding the back cover in 
or out as desired. 
To be obtained at the Execrrica, Review office, 22, Pater 
. noster Row, London. 


Price 6s., Post Free (in Great Britain) 6s. 6d. 


Cheques and Money Orders to be made payable to H. ALABASTES 
the latter on Chief Office, London. 
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THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. 


AV 


ADOPTED IN BOTH HOUSES OF PARLIAMENT. 


The List of Subscriptions will be Opened on Wednesday, the 11th June, and will be Closed 
on or before Friday, the 13th June, at 4 p.m. for London and the Country. 


THE CENTRAL NEWS, LIMITED, 5, New Bridge Street, E.C., are authorised to receive Subscriptions for 
| 40,000 Shares of £1 each of the Column Printing Telegraph Company, Limited. 


The TIMES, Ap il 2rd, 1889, referring to this invention, states :—“ It may be said to mark a new pericd in the history of Electro-mechanical Telegraphy * ® ® The 
grent practical advantage of this machine lies in the fact of its producing news of every kind, including quotations of the prices of Shure3 and Stocks, in 


column form, agreeable to the eye aud easy of reference.” 


The ELECTRICAL R satisfactory. 


EVIEW, March Ist, 1889, says :—“* We think its construction is free from complication, and as a necessary consequence its action is certain 


IIMI1IT HD 


THE COLUMN PRINTING TELEGRAPH 


(Incorporated under the Companies’ Acts 1862 to 1888.) 


CAPITAL 


= £100,000 


Issue of 50,000 shares of £1 each, of which 10,000 have been reserved as part payment for the Vendor, 
and 40,000 are now offered for subscription. Payable as follows:—On Application, 5s.; on Allotment, 1Os. ; 
Total,15s. The remainder in instalments, if required, at intervals of not less than two months. 


Directors, 
The Rr. Hon. THE EARL OF WHARNCLIFFE, Wharncliffe House, Curzon Street, W. (Chairman.) 
The Viscount LYMINGTON, M.P., Hurstbourne Park, Hampshire. 
The Hon. ARTHUR BRAND, Glynde Place, Lewes, Sussex. 
WM. HENRY HURLBERT, Esq., 12, Southwell Gardens, Cromwell Road, S.W. 

RODERICK PRYOR, Esq. (Messrs. Miles Brothers & Co.), 79, Gracechurch Street, E.C. 
Hankees.—Messrs. ROBARTS, LUBBOCK & CO. 15, Lombard Street, E.C. 
Solicitors.—Messrs. ROLLIT & SONS, 12, Mark Lane, E.C. 
Broker.—_JAMES W. WEIGHT, Esq., 2, Copthall Buildings, and Stock Exchange, London, E.C. 
Secretary and Offices.—W. P. FORBES, Esq., 5, New Bridge Street, Blackfriars, E.C. 


PROSPECTUS. 


The Company has been formed for the purpose of acquiring and 
working an important business founded on Messrs. Moore and 
Wright’s patents for printing, by electric telegraph, political and 
general news, stock lists, racing results, despatches and bulletins 
of all kinds. 

The special feature of this new service is that its despatches and 
bulletins are printed by telegraph, not, as by the tape instrument, 
in long inconvenient narrow strips, but in a regular and read- 
able column form on broad sheets, which afford instantaneous copy 
to newspaper compositors, and will be found of unequalled con- 
venience in stockbrokers’ offices, clubs, hotels, and all places 
= news is required to be instantaneously exhibited and easily 


The machine which Messrs. Moore & Wright have devised, and 
which is based upon patents to be owned by this Company, thus 
accomplishes with electric rapidity a result which hitherto it has 
mc À been possible to achieve mechanically by means of the type- 
writer. 

The inconvenient delivery of telegraph bulletins by means of a 
continuous roll of “tape” has indisposed many people to adopt 
that system. This restriction upon the rapid diffusion of news dis- 
Fermes with the column printing machine, which practically 
& newspaper, and in much larger type. 

In addition to its other advantages, the speed of this machine is 
unsurpassed ; it works with a single wire ; its simple construction 
reduces to a minimum the chances of its getting out of order ; and 
only a small battery power is needed. 

_One hundred or one thousand of these machines can be worked 
simultaneously by one operator. ae 

. The machines are already in successful use at the Houses of Par- 
liament and in London newspaper offices; and may be seen work- 
ing in the West End at the Grosvenor Club, New Bond Street, 
where it was first adopted, and in the City at No. 3, Copthall 
Buildings, E.C. 

It is the unanimous opinion of the eminent experts who have 

-n consulted that this invention, as the Times says, “marks a 
new period in the history of electro-mechanical telegraphy.” 

This verdict has been formally uttered by Sir William ‘Thomson, 
F.R.S., L.L.D., the leading authority on electrical matters, who 
writes as follows :— 

“The University, Glasgow, 7th May, 1889. 

“I have seen the column printing telegraph of Messrs. Wright 
and Moore in action, and have carefully examined the details of 
the instrument. I find it thoroughly satisfactory in its working, 
and I believe it will be exceedingly useful in actual practice. 

_ “The superiority of the result to that of the ordinary type print- 
ing telegraphs, which deliver their messages on long paper ribbon 
18 very obvious, and will, L believe, be found exceedingly valuable 
in may important departments of actual telegraphic practice. 

he mechanical construction of the instrument appears to me 
exceedingly well designed, and 1 believe that it will prove a durable 
”_ Practical piece of mechanism. It contains, vf course, some 
of the ordinary details of type-writing telegraphs, but the special 
mechanism by which it attains the object of printing in line and 


_ Columns instead of on a continuous ribbon are most ingenious and 


well devised, and, so far as I know, are novel. I have carefully 


read the specifications of Messrs. Wright and Moore’s final two : 


oe dated respectively 22nd December, 1887, and 18th July, 


vers telegraphic intelligence on a printed page, as readable as 


a d I have received information regarding part of the subject — 
the third patent. I have read two reports written about 14 


months ago by Messrs. Carpmael on these patents. So far as I 
am able thus to judge it seems to me thoroughly well proved that 
Messrs. Wright and Moore have véry: valid protection in their 
patent rights for their invention. ‘ 
Wizziam THOMSON.” 


At the present time over one thousand “tape” printing tele- 
graph instruments are in use in London for the dissemination of 
news at rentals varying from £35 to £100 per annum per machine. 
It is obvious that the “ Column ” instrument, with the great ad- 
vantages which it offers, will have a much wider field for its opera- 
tions. If we assume that only 500 machines are rented, it can be 
shown that a return of not less than 15 per cent. on the capital 
invested may be reasonably anticipated. 

Applications have been already received for this machine from 
Brooks’s, the Orleans, the Century, and other West End clubs, as 
well as from Liverpool and other large towns, and negotiations are 
in progress for leasing these machines to a number of organisations 
which require facilities for the prompt distribution of information. 

The Central News, Limited, under an agreement for seven years 
with the Column Company, will bind itself to lease telegraphic 
printing instruments from no other company for use in its exten- 
sive and increasing business. In return the Central News will 
furnish the Column Company with a full supply of valuable news 
on exceptionally advantageous terms, thereby relieving the 
Column Company from the enormous cost of an independent col- 


lection of intelligence, by which other enterprises have been 


heavily encumbered. 

Mesers. Moore and Wright’s patents are at present being operated 
by the Column Printing Telegraph Syndicate, Limited, and the 
Company acquires these patents, together with the plant and good- 
will of the syndicate, on very favourable terms from Mr. Alexander 
Muirhead Aitken, jun., the consideration being £20,000 in cash 
and £10,000 in fully paid shares of this Company. 

If the full number of shares applied for by any applicant be not 
allotted, the surplus amount paid on application will be appro- 
priated towards the sum due on allotment. Where no allotment 
is made, the deposit will be returned in full. 

All expenses up to allotment will be paid by the vendor. 

The following contracts have been entered into, viz. :— 

1. A contract dated the 5th day of June, 1890, between the 


‘Column Printing Telegraph Syndicate, Limited, and the said 


A. M. Aitken. 

2. A contract dated the 5th day of June, 1890, between the said 
A. M. Aitken and John Gennings, on behalf of the company. 

The memorandum and articles of association, together with 
the said contracts and a report by Messrs. Carpmael & Co. on the 
validity of the patents, may be inspected at the offices of the 
Solicitors to the Company. 

The Column Printing Telegraph Syndicate, Limited, has 
entered into various contracts relating to the user of their 
machines, and also with reference to the construction and supply 
thereof, and the vendor has entered into various contracts for 
placing and securing the subscription of the capital of the Com- 
pany; but the Company is not, nor are any of its directors or 
officers, a party to any of these contracts, and applicants shall be 
deemed to waive any further compliance with section 38 of the 
Companies’ Act, 1867, as regards such contracts. 

Prospectuses and forms of application may be obtained from 
the bankers; broker, solicitors, or at the offices of the Company. 

Applications for shares should be made on the form accompanying 
the prospectus, and forwarded to the bankers of the Company. 332 
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INCANDESCENT # LAMPS 


EVERY NECESSARY FOR ELECTRIC LIGHTING. NZ yo 
opke 


DYNAMOS OF THE BEST CONSTRUCTION. Mist) 
N 


MEASURING INSTRUMENTS AT LOWEST PRICES seu: 
F. ZOPKE, Wilhelm-Strasse, 98, BERLIN, W. 


Electrische & magnetische Messinstrumente 


HARTMANN&BRAUN BOCKENHEIM- FRANKFURT 


Complete outfittings of Laboratories 


with Reading-Telescopes, reflecting Dead-beat Galvanometers, Tangent- 
Galvanometers, Electro-Dynamometers, Standard-Resistances, Rheostats, 
Sets of Resistance-Coils with bridge etc., as all other accessory instruments, 


Terrestrial-Magnetic Instruments, System Professor Kohirausch. 
Optical Glasses, Spectrometers, Astronomical Instruments. 
For technical purposes: V “olt and | Ammeters. 
Electr. Pyrometers, showing up to 1000 and 1500 C., Syst. Prof. Braun, 


Telethermometers, Telephonie Apparat. of proved systems and exactest execution. 
Gattesies and Accumulators of own construction, very useful for testing purposes. 
Pricelists with many illustrations free on application. 


PRICE, TALBOT & CO. Ltd. 


ne ee 26, LUDGATE HILL, LONDON, E.C., 
ieee AA: ELECTRICAL ENGINEERS, PNEUMATIC AND ELECTRIC BELL FITTERS AND MAKERS 
| EE | pre TO HER MAJESTYS OFFICE OF WORKS. 
Sole Agents and Manufacturers of McClellan’s Patent Continuous Action Bells and Relays. 
CATALOGUES AND ESTIMATES FREE. su 


MOTORS, DYNAMOS, AMPEREMETERS, VOLTMETERS, and all APPARATUS connected with ELECTRIC LIGHTING SUPPLIED ON SHORTEST NOTICE. 


Two 30-inch Victor Turbines fixed 
on a Horizontal Shaft, and giving out 
over 500 H.P., are at work driving 
THE LARGEST DYNAMO IN THE 
WORLD for Messrs. the Cowles Elec- 
tric Smelting Company, Lor :port 
N.Y., and Two 12-inch giving out 
» 166 H.P., and driving a No.8 BRUSH 
DYNAMO, for the Aspen Electric 
Company, Aspen, Col. 2068 


THE VICTOR TURBINE 


Possesses more than Double the Capa- Size Per cent. 
city of other Water Wheels of same | wheel. Hd-inft. HP. fu] effect. 
diameter, and has produced the best | Min. .. 1806 .. 30°17 .. 8932 
results on record, as shown in the | 34m: 1796 .. 3635 .. "8930 
following tests at Holyoke Testing | 2in. :: 1700 |. 686 |. 
Flume. 301n. .: 11°65 .. 5254 .. “8676 
WITH PROPORTIONATELY HIGH EFFICIENCY AT PART-GATE, 


Such results, together with its nicely-working gate, and simple, strong, and durable 

construction, should favourably commend it the attention Pot’ ALL iscriminating 

purchasers. These Wheels are of very superior workmanship and anish, and of the bes 
material.—State requirements, and send for catalogu 


FREDERIC NELL, 16, Mark Lane, LONDON, E.C. 


THE BABCOCK WILCOX CO. 


WATER-TUBE STEAM BOILER. 


Specially adapted and generally used for 


Because of their Great Economy in Fubl, Safety from Explo- 
sion, Durability; but principally their Entire Reliability. 

The Edison age my À have in use upwards of 10,000 H.P. of these boilers in all 
arts of the world rtant instaliation —y be seen at work at the Grosvenor 
allery, London. The Societa Anglo-Roman + di SR have 

in use, for a considerable ere some 1,409 H.P. n, also, at work 
at the installation of the per ne Pak Palermo, Bicily, 
&c. The Imperial Continental Gas Association, Vienna, is having erected an A 
ont on these ~ in connection with tt the lighting of "the Giana C 
ouse in 

In eunnection with ELECTRIC LIGHTING. the reliability that can be pees on 
these boilers has led to their preference over others, and has ensured the 
increasing trade of the Company. 


A VALUABLE BOOK ON STEAM FREE ON APPLICATION. 


European Works: KILBOWIE, near GLASGOW. 
Head Office for Europe: 21, Bothwell St., GLASGOW. 
London Office: 114, NEWGATE STREET, E.C. 

Paris oflee: 20, BOULEVARD VOLTAIRE. Brussels: 14, PLACE DE BROUCKERE, BRUSSELS. 


FOR AUSTRALIA AND NEW ZEALAND, ADDRESS— 
THE BABCOCK & WILCOX CO. 280, Sussex Street, SYDNEY, N.S.W. x: 


Over 500.000 HP. in use. 
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Whites Patent <> Switch, 
2s. 6d. each. 


58 and 59, 
CHEAPSIDE, 


and Pulley 
3s. 


No. 2 Capped 


TELEPHONE No. 1,982. 


Divided Wire | 


No weight whatever on 


LIMITED, 


aa Patent. 

Hil, Ceiling Roses 
combined, 
== à each. 

| the Terminals. 


White’s Patent Cut-Out, is. 3d. each. 


4 


a i | 


White’s Patent <> Switch, 
2s. 6d. each. 


Bread Street, 
LONDON, E.C. 


No. 4. Capped Lampholder, 
28. each. 


No. 2. 


Telegraphle Address : “ PLATESSA,” LONDON. 


No. 3 Capped 
1s. 9d. each. 


<I 
| Il 


White’s Patent Cut-Out, is. 3d. each. 


| 
i 
/ / | i) ZZ 
| 
il | | | J Gascane 
| 
| 
Ca 
P. & W.’ 
li 
| | 17 ~~ q 
11. 
| | | | | 4 | 
Lampholder, 1s. 4d. each. | Lampholder, each. 
MANUFACTURERS AND SUPPLIERS. 
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BALMORAL, BUILDINGS, 


91, QUEEN VICTORIA ST., LONDON, EC. | 
| 


| Appleton, Burbey & Williamson | 


MAIN AND DISTRIBUTING SWITCHBOARDS. 


Appleton, Burbey & Williamson 


CHINA SWITCHES, FUSES, CEILING ROSES. \ 


| Appleton, Burbey & Williamson 


CHINA WALL SOCKETS AND LAMPHOLDERS. | | 


Appleton, Burbey & Williamson 


MAIN AND BRANCH SWITCHES WITH PATENT 
ADJUSTABLE CONTACTS. 


Appleton, Burbey & “Williamson 


WOOD CASING TO ANY PATTERN. 


Appleton, Burbey Williamson 


ELECTRIC BELLS, INDICATORS, PUSHES, &c. 


Appleton, Burbey & Williamson 
FIRE AND BURGLAR ALARMS, BATTERIES, WIRES, &c. 


ILLUSTRATED CATALOGUE on APPLICATION. 


STEAM WORKS, HATTON GARDEN, E. c 
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UNIVERSAL” 


ELECTRIC 


SOLD OUTRIGHT. 
ALL RIGHTS GUARANTEED. 
Suitable for all purposes. 


PRICES 


From 25s. to 80s. 


PER INSTRUMENT. 


Jane 15, 1890. ] 


UPWARDS OF 


5.500 


IN DAILY USE. 


Es‘imates Free for Supplying and Fixing 
Telephones and Lines any distance. 
Liberal Terms to the Trade. 


UNIVERSAL 
TELEPHONE CO, 


11, Queen Victoria St, 
#2: LONDON, E.C. |: | 


FE] OR RETUN WIRE — 


Chas. 


CHURCHILL & CO. Ltd. 


21, CROSS STREET, FINSBURY, LONDON, EC, 
Engineers and Importers of 


AMERICAN TOOLS AND MACHINERY. 


LARGE sHOWw “ooMS. 


— The Largest Stock of 
® AMERICAN MACHINERY AND TOOLS 
2 È in Great Britain. 
45 
æ18$NEW CATALOGUE, 180 PAGES, 


CHARLESWORTH, HALL 


Glectrical Engineers, 
RICHMOND HILL IRON WORKS, 


OLDHAM. 


— MEDAL, BARCELONA, 1888. 
MAKERS OF 
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For Direct Driving Dynamos, Pamps, Fans, &c. | 


DWM 


For Incandescent and Arc Lighting, Plating. Special S'ow 
Speed for Ship Lighting. 


SEARGH-LIGHT PROJECTORS, 


Complete Apparatus for the Night Navigation of th Suz 
Canal, approved by the Company, &c., & :. 


The following sized Dynamos are now kept in Stock or in 
progress. NO SPARKING or OVER-HEATING. 


Lamps Amps. Volts. Speed. PRI°E. 
84 42 100 900 £6S 
180 9¢ | 100 | 1020 £95 
240 120 100 960 £110 
420 210 100 825 #165 


} London Agents: EWEN & CO., Engineers, df, WALBROOK, EC. 


| 
| 
| 
, 
re ~- 
|| 
2 | | 
row 
= 
Sa ae æ 
| | 
SCREW PITCH GAUGE, NRA GF GE Sent for 1s. ses SPEED INDICATORS. 
N= 
SS 
| N | ‘ | | 
\ < A Ay y N 
F 
à | 
| | 
/ | 
= = / 
== = / 
= | 
4 | 
= | | 
«. > : | | 
| 
| 
: | 
- 
| 
\ 
| | 
| 


THE TELEGRAPHIC JOURNAL AND ELECTRICAL REVIEW SUPPLEMENT. :; . 


"WESTERN ELECTRIC CO. 


AFPFARATUS. 
ARC LAMPS AND DYNAMOS. 
PATTERSON CABLES FOR TELEPHONES, TELEGRAPHS AND ELECTRIC LIGHT. 


79, COLEMAN STREET, LONDON, E.G, | 


CHICAGO, NEW YORK AND ANTWERP. 106 


CENTRAL STATIONS. 


CROMPTON & COMPANY, LIMITED, have erected, or are now | 


erecting, Central Stations, and manufacturing pos for same, 
to supply 


321,000 LAMPS. 


This represents two-thirds of the total horse-power being put down | 


in this Country for Continuous Electric Supply, or in other words, 


100,000 LAMPS 
MORE THAN ALL OTHER LOW PRESSURE SYSTEMS COMBINED. 


Full information — on the latest developments of Electrical Engineering and Tenders for Central Stations of | 


any magnitude, can be obtained by applying to— 


CROMPTON & CO., Ltd., 


MANSION HOUSE BUILDINGS, LONDON, E.C. 


Works :-CHELMSFORD & LONDON. 


NON-MAGNETIC 


311 


WALTHAM WATCHES 


A full assortment in Key-winding and Keyless Open Face and Hunting ; 
also jth second Chronographs. 


THE HIGHEST TESTIMONIALS FROM ELECTRICIANS. 
Price Lists and Particulars on Application to 


H. W. BEDFORD, 


— 
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69, REGENT STREET, LONDON, W. a | 
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Unequalled for Strength, 
Current Capacity, 
and Quality. 
5, 10 & 20 


LARGEST 
MAKERS IN THE 


NI 


For 
PRICES 


PRICES 
of 


of 


CUT-OUTS 
pen 5 AMP. QUICK 5 AMP. QUICK for 
\ Break “<>” Switch / WOODHOUSE \ Break “<>” switey 7 
ACCUMULATORS, With 

RAWSON 
VOLT AND AMMETERS, UN LIMITED, wacnetic cur-ours, 
&0., * / 88 Queen Victoria St., LONDON, E.C., &0., 


And at Bradford and Manchester. SEE LIST “B,” 250 PAGES 


REID BROTHERS, 


12. BROAD. ROAD. LONDON, N. 
TELEGRAPH ENGINEERS AND CONTRACTORS 
For the Supplying, Erecting, and Laying Down Under-Ground Wires both for 
TELEGRAPHS AND ELECTRIC LIGHTING 
PNEUMATIC TUBES FITTED WITH ENGINES AND PUMPS COMPLETE. 
MAKERS OF RADCLIFFE'S PATENT ELECTRICAL SIGNAL LOCKING APPARATUS. 


PATENT TELEPHONIC WIRES 
TO PREVENT INDUCTION BOTH FOR UNDER-GROUND AND OVER-HEAD LINES. 


MANUFAOTURERS OF SUBMARINE OABLES, WIRE, IRON POLES, INSTRUMENTS, BATTERIES, INSULATORS AND STORES OF EVERY DESCRIPTION. 


SEE LIST “B,” 260 PAGES. 


BITUMEN TELEGRAPH WATERPROOF Co, 


‘101, Leadenhall Street, LONDON, Telegrams: “CALLENDER, LONDON.” Telephone, No. 4,485, 
LIVERPOOL: 36, Dale Str et, 
Works: ERITH, KENT, Telegrams: “CALLENDER, PICARDY.” Telephone, S,111, 
UNDERGROUND MAINS 
LAID COMPLETE ON CALLENDER-WEBBER OR SOLID BITUMEN SYSTEMS. 


LEAD SHEATHED WIRES AND CABLES 


FOR UNDERGROUND WORK, HOUSE AND FACTORY MAINS AND SHIP WORK. 
Concentric CablesARMOURED-—Metal Sheathed. 


| ABRIAI CABLES. 1588 
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VERITY SONS, 
SHOWROOMS IN KING STREET, 


LONDON, 


Contain the LARGEST and FINEST SELECTION of 


ELECTRIC LIGHT FITTINGS. 


ELECTRIC CRANES FOR CENTRAL 


RECENT IMPROVEMBENTS. 
R. BOLTON & CO., — 110, Leadenhall Street, LONDON, E. 0. 


STIFF & SONS, 


LAMBETEX LONDON, 
MANUFACTURERS OF 


PLUMBAGO CRUCIBLES, 


Testimonials show 30 to 50 meltings each. 


STONEWARE INSULATORS, 
SWITCH BLOCKS, FUSE. BLOCKS, 


Vitrified Tubes for Electric Wires, Porous Cells, Battery Jars. 
Every kind of Electrical Stoneware. 


AWARDS:—PARIS AND YIENNA ELECTRICAL 


THE BERNSTEIN ELECTRIC LAMP CO. 


(LIMITED), 


2, MARLBOROUGH MANSIONS, VICTORIA ST., LONDON, SW. 
OWNERS of the BERNSTEIN SYSTEM of ELECTRIC LIGHTING. 


6€@ The lamps of this Company are of low resistance, and 
entirely free from the claims of other companies. ia 


WASH ERS. 


MADE OF STEEL, BRIGHT ALL OVER, TURNED 
AND CHAMPERED EDGES. 
For Bolts of diam., 3} 3 % 2 1 11 11 


Price per Gross, 1/9 2/- 2/3 2/9 3/3 3/9 4/3 5/3 7/- 9/- 14/- 17/- 
Sample on Application. 


JAH 
DEERING STREET, NOTTINGHAM. 


# MOSELEY’S } 
PATENT 


POCKET ELECTROMETER, 


A Perfect Ammeter (from 
1-10th to 1,000 amperes), 
> Wireman’s Detector and 

===) Pole Indicator, as well 
as a thoroughly practical 
Volt and Ohmmeter, &c.- 
Bee “Electrician,” March 


14th, 1890. 


} PRICE, Post Free, 2s. Od’ 


(€ ided to 5 amps., 5 volts, and 5 ohms, 
with a 5- standard ohm renstance cou ) 


3706 DIRECT FROM THE MAKER, 


PATENT 


cheap Efficient, Strong, Silent. 


No Sparking! No Overheating! 


ILLUSTRATED CATALOGUES* AND PRICES ON APPLICATION. 


JOHN & Wm. ROPER, BRADFORD, Yorks. 


Ww. MOSELEY, 82, Montpelier Rd., Peckbam, London 
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Used for the last six years with the greatest success. 
GOLD MEDALS AWARDED. 
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GULCHER ELECTRIC LIGHT & POWER COMPANY, Lro. 


ARE NOW MANUFACTURING SPECIALLY FOR THE Dinant. 


ARG LAMPS. ELECTRICAL 
C LAMPS 
BATTERSEA | BATTERSEA 
DYNAMOS. MOTORS. 
{0 Lights, £16 4 EP, £16 


BATTERSEA FOUNDRY LONDONsw 


3121 
For and Particulars apply 0 Ex MANAGER, BATTERSEA FOUNDRY, S.w . 


JOSHPH BOURNE & SON, 


MANUFACTURERS OF THE WELL-KNOWN 


STONEWARE TELEGRAPHIC INSULATORS AND BATTERY JARS. 


Thirty years these manufactures have been celebrated for a high degree of vitrefaction combined with t toughness strength. 
Brown Stoneware. White Brown Po us Cells. 
Strength and Durability combined. Prise Medal, P Paris Electrical Bahtbition. 
Special Shapes for Telephone and Electric Lighting Wires. 
Works: DENBY POTTERY, NEAR DERBY. 
London Office: NEW ST. PANCRAS STATION EUSTON ROAD, N.W. 


RAMSDEN, CAMM & CO. 


| BRIGHOUSH. YORESHIRE, 
Iron and Ateel Wire Drawers and Galvanijzers. 


MANUFACTURERS OF 


TELEGRAPH, TELEPHONE AND CABLE WIRE, 


ec Contractors to H.M. Postmaster-General, the Indian and Colonial Governments and leading Railway Companies 
LONDON OFFICE: 72 KING WILLIAM STREET. E.C. 246 


Sheets, Rods, Tubes, Cells, &c. for Electrical Purposes, 
THE NORTH BRITISH RUBBER CO., LIMITED, 
Edinburgh; London, 67, Moorgate St.; Manchester, 6, Charlotte St. 
Liverpool, 9, Lord Street; Glasgow, 106, Buchanan St ; 
Newcastle-on-Tyne, 39, Grainger St.; Leeds, 65 & 66, Briggate. 


OUR CATALOGUE 
of Accessories 
27" for the Transmission of Power, Is 
THE ONLY 
Complete and Perfect 
ONE IN THE WORLD 


BELT PULLEYS, 
| Belt Flywheels, Step-Cone Pulleys. 
ROPE PULLEYS, 
Rope Flywheels, Haulage Rope Pulleys. 
GEAR WHEELS, 
Gear Flywheels, Mortice Wheels. 
SHAFTING, 
Loose Collars, Fast Collars, Couplings. 
PEDEST 
Vertical, Hanging. 
LFIXINGS, 
Wall- Bores, Hangers, Brackets, Stools. 


| THE “ EXCELSIOR”  DYNAMO 


HIGHEST CLASS. 
REDUCED PRICES; FREE DELIVERY % ( NT). 


throughout the Kingdom. Simplicity, efficiency and durability at considerably reduced prices. 


HARPERS ...... ABERDEEN. SOLE MAKERS- 
Our new ' ist of CESTINGS of above, # cwt, STANLEY Sc DAVIES, 


will interest Enzineers with Workshops. 


Glectrical Gugineers, 


| HYDE NEAR MANCHESTER. 
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THE FOWLER-WARING CABLES Co, 


85, QUEEN STREET, CHEAPSIDE, LONDON, E.C., 


Sole Manufacturers of 


CABLES, 


UNDER THE COMPANY’S PATENTS, 
FOR TELEPHONE, TELEGRAPH, ELECTRIC LIGHT, 


TRANSMISSION OF POWER, 
And ee Installations of every kind, 


SPECIAL ANTI- INDUCTION TELEPHONE CABLES. 


UNAFFECTED BY HEAT, 
MECHANICAL STRENGTH, 
HIGH INSULATION, 
LOW CAPACITY. 


STEAM SHIPS, DOCKS, 
CHEMICAL WORKS, 
FACTORIES, MINES, 
DAMP PLACES, &c. 


GOLD MEDAL, 


| Globe 
Works, 


LINCOL 


ROBEY 


/ 5 7 À & + 


ROBEY & COMPOUND HORIZONTAL FIXED ENGINE, WITH PATENT TRIP 
FOR CENTRAL ELECTRIC LIGHT INSTALLATIONS. 


Some of the PRE secured by the use of this Expansion Gear are :—Great Economy in Fuel, Pere 
Regularity in Running, Absence of Friction, Simplicity of Construction. 


ROBEY & CO., Globe Works, LINCOLN. 


Comr 


LONDON : 

MANCHES 
HUDDKRS 
GLASGOW. 
JOHANNES 


COM 


Highest 


* 


. Calcutta International Exhibition, 1884, 
| Awarded First-Class Certificate and Gold Medal 
for Strength Efficiency and FEconomy. 
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J « - TATTER as 


ALLIANCE ENGINEERING WORKS WEST DRAYTON NEA ONDON 


London Office: PRINCE’S MANSIONS, 68, VICTORIA ST., WESTMINSTER. 


9 for all purposes. All sizes read for 1 mediate deli 
# ALLIANCE’ DYNAMOS AND MOTORS de A very. Made by special machinery in the best manner possible and 


THE STATTER PATENT CONSTANT CURRENT DYNAMO has a higher commercial efficiency than any other, either English or American, 


SP nt AUTOMATIC ENGINES and DYNAMOS for SHIP LIGHTING 
ing Electrical, Write for Lists, Note to Contractors.—Messrs. Statter do not tender for wiring jobs. Telegrams: “Statier West Drayton.” 1931 


ENSULATORS 


Of all descriptions, combining the greatest strength with highest possible insulation. Made in Bristol Stoneware (Dial or Brown) 
and Porcelain Stoneware (White), by 


PRICE, SONS & CO. 79, Turnmill Street, LONDON, E.C. Works:—BRISTOL 
Government and Railway Contractors. Prize Medals wherever exhibited. 864 


ERNEST SCOTT & Co., | 


NEWCASTLE-ON-TYNE, 
Glectrical and General Gigineers, 


TYNE DYNAMOS, 


TYNE ARC LAMPS, 
TYNE TRANSFORMERS. 


Complete Installations erected by experienced men at ec 
| home and abroad. | i 


SPECIAL TERMS TO THE TRADE. 


Complete Catalogue om application. 


Offices: Telegraphic Address¢s: 
LONDON : 119. Lesdenh'l St eet. “ Boltonite,” London. 
MANCHESTER: Byron Chumber-,8, Exchange St. “ Ampère,” Manchester, 
HUDDKRSFIELD: Lunvastec Y ard, Cloth IL. Su .“Dyaam,” Il uiderstield. 
GLASGOW: 53, Wat rlro Street. Roots," Glasgow. 
urg. $ 


MARSHALL, SONS Co, 


Britannia Iron Works, Gainsborough. 


LONDON OFFICES, SHOW ROOMS AND STORES —MARSHALLS | BUILDINGS, 79, FARRINGDON ROAD EC. = 
COMPOUND STATIONARY ENGINE & BOILER, a 
WITH PATENT AUTOMATIC EXPANSION VALVE GEAR. 
7 
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- is the only Jointing Material which adequately 
combines PERMANENT ELASTICITY WITH 
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= 


INDIA-RUBBER - COMPOUND 


SECTION OF SHEtTING 


SECTION OF SHEETING. 


Made from 1-Ply for Cylinder and Faced Joints to any thickness for uneven surfaces. 


The above, which can only be obtained from this house, is | The Centre from which the requisite elasticity is obtained: 
recognised as the Most Efficient and Economical Jointing will adapt itself to uneven surfaces to which it may be ap. 
Material in use. It is composed of a specially-prepared plied, and allow the expansion and contraction to be fully: 
India-rubber Compound, protected by a covering of Yul- taken up. The covering being of Asbestos Cloth, imparis. 
canised Asbestos Sheeting, as shown above, and asit a protection to the centre and so prolongs its elas. 
ticity. For Manhole, Mudhole, Steam Pipe, 
and Mash Tun Door Joints it is unequalled, | 
-and if applied as directed a ring can be’ 
used many times over. 


HEAT RESISTANCE, the advantages it 
possesses will at once be seen. 


j 


| DEPOTS DEPOTS: 
MANCHESTER : Cable Street, LS ASB HvLL: Humber Dock Basin, | 
Blackfriars, GLASGOW: 35, Robertson Street, | 


LIVERPOOL: 2, Strand St., James St, 
BELFAST, DUBLIN, ANTWERP, BERLIN, 


AMSTERDAM : 264, N, Z, Voorburgwal, 
BARCELONA, TRIFSTE, LISBON & GENOA, 


AGENTS.— BIRMINGHAM— BELL & Co., 7, John Bright Strect. CARDIFF: BELL & Co., West Bute Street, | 


SELLE BELL'S ASBESTOS. _ 
BOILER PRESERVATIVE | YARN & SOAPSTONE PACKING | yo: | 
Will effectually keep Boilers clean and re- Is the BEST LOCOMOTIVE PACKING made. NON-CONDUCTING COMPOSITION. 
move any Incrustation, without injury à y, 
to the Boiler Plates or Fittings. Will reduce 
loss by radi- 
ation, and 
saves 40 per | 
\ cent. of fuel. 
BELL’S 
A | COMPOUND HYDRAULIC PACKING | — | 
SPECIALLY SUITED FOR ent 
HYDRAULIC AND AMMONIA ary ia ve a 
PAR cheaper than 
others sent 
out wet. 
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Any customer receiving , 
Gil 'sold as Bell’s Asbestos 

Lubricant, & Cask, Drum, ' 
or Corks not marked as ¥ 


Il | 


Drums are marked as above. Every Cask is sent out as above, 
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ASBESTOLI 


‘REGISTERED. 
| j ADVANTAGES OF ASBESTOLINE. 
RE | pit i ASBESTOLINE is the most efficient Lubri. ant for all bearings. 


res ASBESTOLINE is the cheapest Lubricant. 

ae ASBESTOLINE saves from 50 to 90 per cent. of the Cost of Oil. 

ASBESTOLINE is the Cleanest Lubricant. 

ASBESTOLINE is favoured by Insurance Companies. 

ASBESTOLINE is the most Inodorous Lubricant. 

ASBESTOLINE is the safest Lubricant, its flashing point being 700 F. 

jon ASBESTOLINE has beaten all other Lubricants in making trials. == 
| | di, | ASBESTOLINE is applicable in and out doors in every climate. à: 

aul = are — ator, ASBESTOLINE requires no special application. BELL’ s AS BESTOS. 


CONSISTENCY OF ASBESTOLINE. 


ASBESTOLINE, to meet all circumstances, is made in four | ASBESTOLINE C, is for use in tropical climates, both ashore 
degrees of consistency, A, B, C, and CC. and afloat. It is also invaluable in works in this country 
ASBESTOL INE A, is specially adapted to ordinary Land when the temperature is high. 
Engines and Machinery, in and doc, | in this country. | ASRESTOLINE CC, is designed for use on calenders, paper 
ASBESTOLINE B, a little more solid, is for use on Steamships machines, &c., ’where the bearings are heated by steam 
in temperate climates, also on land when it is desirable to _ passing -through, and sometimes is advantageously used 
have Lubricant stiffer than A. instead of C. 


The reputation of Asbestoline as a lubricant of the highest efficiency in every kind of machinery is establishe1, and it has never been equalled by any other lubricant 
in the numerous cases-of special difficulty in which the best oils are ineffectual. This reputati n is- growing daily, becanse it is based on the experience of 
thousands of users under the sever. st circumstances any lubricant has ever been subjecte ! to, and nt on mers lab oratory tests and p-ofessional analysis 
of insignificant quantities. It is used with marked -uctess in Steel and I on Works, Collieri:s, Cotton and Wvol Mills, ant other Textile Minufactories. in Corn Mills it 
has preved invaluable on the roller and other modera machines, In Saw Mill4,on Machines going up to 5,000 revol: ui ns per minute, its work his never been app’ oached 
by any other Inbricaut. On Electric Lighting Muchinery, and in Steam-hips of all sizes throughout the world, the success of Asbestolin: is unequalled. M iny engines and 
machines of all descriptions give trouble and show bid results, both in working and wear, when the system of lubrication has not received due consideration. Engineering 
fiims of the highest standing have given to it their powerful testimony and support. 


SUPPLIED IN KEGS, 28 lbs. 56 lbs. or 112 Ibs. 


SPECIAL TERMS FOR LARGE QUANTITIES. 


IMPORTANT TO EXPORT MERCHANTS.—One Pound of “ Asbestoline ’ cquals 2 gallons of Oil weighing 18 Ibs, 
consequently the saving in ficight is very considerable. Liberal Terms are couceded to Export Merchants. 


BELLS ASBESTOS 


ARF. ROUND. 


Every 10 feet has label as above, and bears our Trade Mark. 


Under this registered title are included the inventions of Mr. Field, and experience. has proved: ‘them to be 
THE MOST EFFICIENT, DURABLE, AND ECONOMICAL PACKINGS ever made. They constitute such a 
combination of Asbestos and India-rubber as secures the maximum of elasticity and heat resistance, and they 
are therefore UNEQUALLED FOR EVERY KIND OF ENGINE. ‘These Packings are being universally used by 
most of the leading Steamship Companies throughout-the world for ordinary Compound, Triple, and Quadruple 
Expansion Engines of the latest type. These Packings are composed of Rolled Asbestos Cloth, but the India- 
rubber is placed in two forms to suit various cases. 


‘=~ In ordering, state whether ners or round required. A 


ASBESTOS COMPANY, LIMITED, 


SOUTHWARK, LONDON, SE. 
DEPOTS:- MANCHESTER : Cable Street, Blackfriars. LIVERPOOL : 2, Strand St., James St. HULL: Humber Dock Basin. 
GLASGOW: 35, Robertson St. DUBLIN, BELFAST, ANTWERP, BERLIN, BARCELONA, TRIESTE, LISBON, & GENOA. 
No. 264, N. Z. YOORBURGWAL, AMSTERDAM. 


AGENTS:— BIRMINGHAM: BELL & C)., 7, Joha Bright Street. CARDIFF : BELL & CO., West Bute Street. 2921 
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Serew Blanufacturers, 
CHARLES ST., HATTON GARDEN, 


LONDON, E.C. 


TWO MEDALS 


AWARDED 
For Excellency of Manufactures, 


À PARIS INTERNATIONAL EXHIBITION, 1889. 


ALL THESE COODS ARE SHOWN FULL SIZE AND KEPT IN STOCK 
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SOLE AGENTS FOR J. O. MOUCHEL’S HIGH CONDUCTIVITY COPPER WIRE. 


STRAIGHT DRAWN, BRASS, IRON AND STEEL, ROUND HEXAGON AND FLAT, 


ALT SIZES KEPT IN STOCE. 


ESTIMATES FOR SCREWS AND TURNED PARTS ON RECEIPT OF PATTERNS. 


Considerable Reduction for Large Quantities. 
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PATERSON 


ORIGINAL MAKERS OF THE 


CARDEW: VOLTMETER, 


Read Prof. WEBER’S Report. 


| *4-In the laboratories for alternating current work of the 
Electrotechnical part in the new Physical Institute of the 
Federal Polytechnical. School at Zurich, | use twelve 
Cardew voltmeters of MM. Paterson & Cooper to measure EUR j 
potential differences between 20 and 1,250 volts. Phenix Ammeter, 84 #. 
« After receiving these twelve voltmeters I have made very numerous 
and exact measurements to get the differences between the indications of 
these voltmeters and the true valües of the potential differences, 
“The results of ALL these measurements were VERY SATISFYING, 


Zürich, April, 1800. “ Prof. i. WEBER." 


| SPECIAL TERMS TO LARGE BUYERS | 
© Write for Price Lists of Instruments, also Dynamos, Are Lamps, aud Electric Light Regulaites 


ADDRESS. LEY 


COOPER, 


eae Vat, POWNALL ROAD, DALSTON, N.E. 


ESTABLISHED 1870. Telegrams : “ pexible, London.” | 
_ SILVER MEDAL - INTERNATIONAL ELECTRIC EXHIBITION, 182. 


PHILLIPS BROTHERS, 
OFFICES AND THE LR won HACKNEY WICK, LONDON 


MAN UFACTURERS OF CABLES, WIRES, &c, TO ANY SPECIFICATION. 


MULTIPLE CABLES, AERIAL AND SUBTERRANEAN. if 


FANOY BRAIDED WIRES OF EVERY DESORIPTION. - 


“Glectrical Guginerrs & Gontractors, | 
GOTHIC WORES., NORWICH. 


| DYNAMOS AND MOTORS, 


Noted for their Reliability, High Efficiency, Excellence of Workmanship, 
and Perfect Mechanical 


PATENT AUTOMATIC SAFETY CUT-OUTS. 


oe Are also used as Main Switches, and take the place of Fuses. 


{ 
~ 


‘MULTIPLE SWITCHES, GK GURRENT OUT-OUTS, AND HXORSS FoR 


aS PRICE. LISTS AND ESTIMATES ON APPLICATION. — 


COTTON AND ‘SILK. OOVERED WIRES FOR DYNAMO MACHINES, MAGUBTS, a, de: min 


Perch, nd Compound Wires of every description for Telephone end Bell Work, 
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works: ESSEX, LONDON, PERSAN-BEAUMONT, FRANOE, | 


| VALVES SHEET, BUFFERS, SPRINGS WASHERS WHEEL TYRES CORD TUBING, AND DOOR AND ‘CARRIAGE Mars, 


4 


“Offices and Warehouses: 106 & 100, CANNON STREET, LONDON, E.0. | | 
Works : Silvertown, Essez ; Persan-Beanmont, France. | 
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“TELEGRAPH ENGINEERS AND MANUFACTURERS 


LIGHT ” INDIGATORS, AND WALKERS “ COMMUNICATOR | 
TELEGRAPH STORES AND APPARATUS OF Y DESCRIPTION. 
TORPEDO APPARATUS. | 


INDIA-RUBBER, GUTT4-PEROHA, AND TELEGRAPH WORKS COMPANY ore 
| Patentees and M. Manufacturers of a Complets System of Torpedoes for Harbour and Coast Defence, 


SILVERTOWN PATENT FIRING BATTERY. 
RNA A Constant Battery for Mining and Blasting Purposes. 
CONTRACTS the CONSTRUCTION, ted MAINTENANCE of TÉLRORAPE LM 


MANUFACTURERS OF a 


 VULOANISED INDIA RUBBER. 


INDIA RUBBER AND CANVAS SUCTION AND DELIVERY HOSE. . _ 
INDIA and OANVAS STHAM PAOKING — ROUND, SQUARE, and SHEET, 


INDIA RUBBER MACHINE DRIVING BANDS. 


WATERPROOF GARMENTS AND FABRICS: 


EBONITE, 

affected by Vinegar or HydrosNorie or Acid. | 


_ London Office—106, CANNON. STREET, E.C. 
Warehouse-100, CANNON STREET, EC. 
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